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2ABSTRACT
This th e s is  examines the ro le  of  indigenous woody species in  ' fa rm er -  
le d '  a g r i c u l t u r a l  change in  south east N ige r ia .  The study,  c a r r i e d  out 
in  pa r ts  o f  Cross River S ta te  and Akwa Ibom State,  i s  set  in the contex t  
o f  the recent t rend  among development p ro fess iona ls  to  s t res s  the use o f  
indigenous species and lo ca l  knowledge in f u tu re  development p ro je c ts .
Emphasising throughout the use o f  both indigenous knowledge and 
indigenous woody species,  as wel l  as p a r t i c i p a t o r y  research techniques, 
the study comprised th ree  main stages.
The f i r s t  stage was the se le c t io n  o f  three study v i l l a g e s  in  d i f f e r e n t  
agroeco log ica l  zones, one in  a h ea v i l y  fo res ted  area, one in  a der ived 
savanna area, and one in  an area w i th  l i t t l e  na tu ra l  'bush' remaining. 
Social  surveys were c a r r ie d  out in  the study v i l l a g e s  to  c o l l e c t  
in fo rm at ion  concerning a g r i c u l t u r a l  methods and problems, and the loca l  
use o f  woody species.  The ethnobotan ica l  r e s u l t s  from t h i s  survey were 
documented and analysed, and the re s u l t s  were used in an examinat ion o f  
the impact o f  popu la t ion  dens i ty  on the development o f  lo ca l  na tu ra l  
resource management systems and indigenous a g r i c u l t u r a l  innova t ion .
Secondly, fou r  indigenous woody species were se lec ted  in  con junc t ion  
w i th  the lo ca l  communit ies,  namely: A l b i z i a  z y g ia , Dia l ium  guineense, 
Ricinodendron heude lo t i  i and Uvaria chamae. A bo tan ica l  study,  in c lu d in g  
germinat ion and growth t r i a l s  in  Calabar and pheno logica l  observa t ions 
in  the f i e l d ,  was conducted in  r e la t i o n  to  these fou r  species.
F i n a l l y ,  using the data c o l l e c te d  dur ing the s o c ia l  surveys, f i e l d  
t r i a l s  and observa t ions ,  an at tempt was made to  work w i th  the v i l l a g e r s  
to  develop ways in  which some o f  the most pressing a g r i c u l t u r a l  problems 
could be addressed using loca l  knowledge and resources. As a r e s u l t ,  a 
framework was developed f o r  use in  f u t u r e  ru ra l  development p ro je c ts  in  
the reg ion,  in  an at tempt to  c o n t r ib u te  t o  the cu r re n t  move by 
development p ro fes s io na ls  towards f u l l e r  community p a r t i c i p a t i o n .
Keywords:  a g ro fo re s t r y ,  indigenous woody species,  ' f a r m e r - le d '  
innova t ion ,  germinat ion  t r i a l s ,  phenology, A l b i z i a  z y g ia , D ia l ium  
gui neense, R ic i  nodendron h e u d e l o t i i , Uvaria chamae, community 
p a r t i c i p a t i o n ,  south east N ige r ia .
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CHAPTER 1
A g r o f o r e s t r y  and s u s t a i n a b l e  r u r a l  d ev e lo p m en t  i n  t h e  S o u th .
1.1 I n t r o d u c t io n
The aim o f  t h i s  chapter i s  t o  o u t l i n e  the way in  which the study was 
ca r r ie d  out ,  and to  present a summary o f  re levan t  ru ra l  development 
concepts,  in order t h a t  the research i s  put i n t o  con tex t .  I n i t i a l l y ,  in  
Sect ion 1.2,  the re  i s  a b r i e f  d e s c r ip t i o n  o f  the study lo c a t io n  and 
methods, and what the study aimed to  achieve. Fol lowing t h i s  (1 .3 )  i s  a 
discuss ion o f  f o r e s t r y ,  a g r i c u l t u r a l  and a g ro fo re s t r y  development in  the 
South over the l a s t  t w e n t y - f i v e  years,  p rov id ing  a background against  
which to  set  the study as a whole. In Sect ion 1.4,  concepts such as 
a g r o fo r e s t r y , t r a d i t i o n a l  extension methods and p a r t i c i p a t o r y  
development p ra c t ic e s  are in troduced.  F i n a l l y ,  in  Sect ions 1.5 and 1.6,  
the re  i s  a summary o f  recent t rends in ru ra l  development t h in k in g  and a 
discuss ion o f  how i t  i s  hoped t h i s  study, and the extension too l  t h a t  i s  
developed from i t ,  w i l l  add to  the ra p id l y  expanding debate among 
development p ro fess io na ls  in  t h i s  f i e l d .  The chapter ends w i th  a 
de s c r ip t i o n  o f  the s t r u c tu r e  o f  the th e s is  in  Sect ion 1.7.
1.2 The aims o f  the  study
In recent years there  has been a growing apprec ia t ion  o f  the 
appropr iateness o f  indigenous methods o f  c u l t i v a t i o n ,  s e le c t io n  o f  
v a r i e t i e s ,  and knowledge o f  the loca l  environment f o r  a g r i c u l t u r a l  
research and development (Dixon, 1990; Haverkort  e t  a l . ,  1991). During 
the past decade more p ro fess io na ls  have begun to  see the value o f  
documenting the e x i s t i n g  systems, and o f  working w i th  and through the
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loca l  systems to  improve upon them (Warren e t  a l . ,  1995). As a
c on t in ua t ion  o f  t h i s  theme, the key aim o f  t h i s  study i s  to  document 
some o f  the loca l  ethnobotan ica l  knowledge o f  woody species and, using 
t h i s  data,  to  examine the farm f o r e s t r y ,  or  a g ro fo re s t r y ,  p o te n t ia l  o f  
fou r  t re e  species indigenous to  south eastern N ige r ia  and used w i t h in  
the t r a d i t i o n a l  farming systems o f  the area. The species s tud ied  in 
d e t a i l  were se lec ted in  c o n s u l ta t i o n  w i th  farmers f o r  the development o f  
more sus ta inab le  farming systems. Emphasis i s  placed not on ly  on 
indigenous t re e  and shrub spec ies,  but  a lso on the use o f  p a r t i c i p a t o r y  
research methods in  order  t o  u t i l i s e  f u l l y  lo ca l  knowledge and 
innova t ive  a b i l i t y .  I t  i s  argued t h a t  the methods f o r  a g ro fo re s t r y  in  
genera l ,  and community-based a g ro fo re s t r y  research in  p a r t i c u l a r ,  should 
begin to  c o n s t i t u t e  a ra d ic a l  depar ture from t r a d i t i o n a l  agronomy, and 
even from many o f  the farming systems research methods t h a t  have become 
es tab l ished  in  formal ' s c i e n t i f i c '  c i r c l e s  (Rocheleau e t  a l . ,  1989).
Quest ions,  ra th e r  than hypotheses, were used to  c rea te  the research 
framework because i t  was f e l t  t h a t  t h i s  would a l low  the development o f  a 
more i t e r a t i v e  approach, app rop r ia te  to  the nature o f  t h i s  study w i th  
i t s  use, as f a r  as poss ib le ,  o f  community-led research. An at tempt i s  
made to  address the fo l l o w in g  quest ions:
i )  Is  there  a need f o r  the i n t e n s i f i c a t i o n  o f  a g r i c u l t u r e  due to  recent 
changes in  land-use pa t te rns  and an increase in  the farming popula t ion? 
Is t h i s  need perceived by the loca l  people? Can the need be p a r t l y  
addressed by making use o f  indigenous t re e  species?
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i i )  Can fa rmers '  e x i s t i n g  knowledge about se lec ted  indigenous t ree  
species make a s i g n i f i c a n t  c o n t r i b u t i o n  to  the m o d i f i c a t io n  o f  farming 
systems?
i i i )  Is  germinat ion and e a r ly  establ ishment  o f  the se lec ted  species easy 
enough to  enable t h e i r  use a t  v i l l a g e  le ve l?  Is  germinat ion o f  the 
se lec ted  species by farmers a lready tak ing  place?
iv )  Is  i t  poss ib le  to  develop a framework th a t  can be used to  guide an 
in t e r a c t i v e  development process between farmers and extension  agents?
The two main v i l l a g e s  were se lec ted from d i f f e r e n t  ag ro -eco log ica l  zones 
w i t h in  the study area so t h a t  comparisons and c o n t ra s ts  could be made 
between farming methods and uses o f  indigenous mult ipurpose t rees  and 
shrubs (MPTS) found in  both.  Data concerning the use o f  woody species in  
farming systems in  both areas were used in  c lose  c o n s u l ta t io n  w i th  
farmers to  s e le c t  the fou r  t r e e  or shrub species t o  be s tud ied  in 
d e t a i l .  Surveys were also conducted a t  loca l  markets w i th in  the study 
area in  order to  gauge the occurrence and market value o f  some o f  the 
products from se lec ted indigenous MPTS species and, f o r  comparison, a 
survey was c a r r ie d  out in one v i l l a g e  in  a ne ighbour ing State where the 
popu la t ion  dens i ty  i s  higher  than in  Cross River S ta te .
The examinat ion o f  the four  se lec ted species,  namely A l b i z i a  zyg ia  (DC.) 
J .F .Macbr . ,  Dia l ium guineense W i l l d . ,  Uvaria chamae P.Beauv. and 
Ricinodendron h e u d e lo t i i  ( B a i l l . )  Heckel^, invo lved :  d iscuss ions w i th  
farmers from the study v i l l a g e s ;  phenologica l  and growth observat ions o f
1A11 t a x a  r e c i e v e  t h e i r  f u l l  n a m e n c la t u r a l  a u t h o r i t y  on t h e i r  f i r s t  a p p e a r a n c e  i n  t h e  
t e x t ,  and in  A p p e n d ix  A.
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se lec ted t rees  in  the f i e l d ;  germinat ion and growth t r i a l s ;  and, 
p a r t i c i p a t o r y  methods o f  develop ing approp r ia te  farming systems 
in c o rp o ra t in g  the se lec ted  species.
The r e s u l t s  from the surveys and germinat ion  and growth t r i a l s  were then 
used in p a r t i c i p a t o r y  meetings w i th  lo ca l  people to  t r y  and address some 
o f  the a g r i c u l t u r a l  problems experienced in  the region and o u t l i n e d  
du r ing  the ques t ionna i re  surveys. In t h i s  f i n a l  stage o f  the study a
research framework app rop r ia te  f o r  use by farmers and loca l  f o r e s t r y  and
a g r i c u l t u r a l  o f f i c e r s  w i t h in  the study area was also developed. I t  i s  
hoped t h a t  t h i s  framework, fo rmula ted s p e c i f i c a l l y  f o r  south eastern 
N ige r ia ,  can be used by c u r re n t  and f u tu r e  f o r e s t r y  and a g r i c u l t u r a l  
development and conserva t ion  p ro je c ts  in  the region.
1.3 Technology development and t r a n s f e r
For about the l a s t  f i f t y  years,  Western p ro fess io na ls  and technology 
have been the basis o f  many development programmes in  the South. This 
technology and personnel t r a n s fe r  has occurred in  both the i n d u s t r i a l
and the a g r i c u l t u r a l  sectors  and la r g e l y  comprises machinery, chemicals,  
f i n a n c ia l  resources and the p ro v is io n  o f  fo re ig n  ' e x p e r t s ' ,  a l l  o f  which 
aim to  achieve rap id  economic growth.  Shaw (1987) s ta tes  t h a t  t h i s  type 
o f  approach represents  a qu ick  techn ica l  s o lu t i o n  to  reducing the 'gap'  
between r i c h  and poor cou n t r ie s .
From the mid-1970s, i n t e r n a t i o n a l  a id  programmes began to  focus t h e i r
a t t e n t i o n  on ru ra l  development ra th e r  than on urban-based i n d u s t r i a l  
development (R ichards,  1985) w i th  a focus on the problem o f  feeding 
ra p id l y  inc reas ing  popu la t ions  (Conway & Ba rb ie r ,  1990). These p r o je c ts
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were aimed at  small farmers,  in  the form o f  ' b i o l o g i c a l  packages' , which 
at tempted to  in t roduce  sedentary,  in te n s iv e  farming systems so t h a t  
farmers were able to  get higher y i e ld s  w i th  reduced or no f a l l o w  
per iods.  This was to  be achieved by deve lop ing High Y ie ld in g  V a r i e t i e s  
(HYVs) and e a r ly  r ipen ing  s t r a i n s  o f  many s ta p le  crops inc lud ing  r i c e ,  
maize and cassava. In order  f o r  these crops to  t h r i v e  on the same land 
area over many seasons, ca re fu l  management and la rge  q u a n t i t i e s  o f  
chemical f e r t i l i z e r s  and p e s t i c id e s  are requ i red .  In o ther  cases the 
in t r o d u c t i o n  o f  an e x o t i c  crop took place,  a successful  example o f  t h i s  
being soybean which i s  now c u l t i v a t e d  in  nine A f r i c a n  coun t r ies  (Shannon 
& Ka la la ,  1994). The p r o je c ts ,  known as In teg ra ted  A g r i c u l t u r a l  (or  
Rura l)  Development P ro jec ts  (IADPs or IRDPs), g e n e ra l l y  supply farmers 
o f  small p l o t s  w i th  seed or seed l ings ,  f e r t i l i z e r ,  c r e d i t  to  purchase 
the inpu t  package and extension adv ice.  Many IRDPs a lso  at tempt t o  solve 
some o f  the basic i n f r a s t r u c t u r e  and w e l fa re  c o n s t r a in t s  in the areas 
concerned (Richards,  1985).
In 1960, the In te rn a t i o n a l  Rice Research I n s t i t u t e  ( IRRI) was set up at  
Los Banos in  the P h i l i p p in e s  (Glaeser,  1987). The f i r s t  re lease o f  HYV 
r i c e ,  IR 8, took place in  1966 and y ie ld s  o f  up to  6,400 kg ha“  ^ were 
obtained under idea l  cond i t ion s  at  a t ime when the P h i l i p p in e  average 
was 1,300 kg ha“ ^. The success o f  the newly developed s t r a in s  appeared 
l i m i t l e s s  and by 1970 Pakistan ceased to  be dependent on wheat imports 
from the United States ,  w h i le  o ther  c o u n t r ie s ,  such as Sr i  Lanka and the 
P h i l i p p in e s ,  achieved record harvests .  Y ie lds  o f  HYVs o f  r i c e  in  Ind ia  
over the decade between 1968-78 averaged about tw ice  th a t  o f  non-HYVs 
(Dalrymple,  1986). In western Kenya, the K i t a l e  hybr ids  o f  maize were 
adopted by a la rge  p ropo r t ion  o f  farmers in  two out o f  three d i s t r i c t s  
(Bates & Lo fch ie ,  1980). Per c a p i ta  food p roduc t ion  in the South has
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r isen  by 7% s ince the mid 1960s, w i th  an increase o f  over 27% in Asia 
and on ly  in A f r i c a  has there  been a dec l ine  (Conway & Barb ie r ,  1990).
The i n i t i a l  success o f  the HYV s t r a i n s  soon encountered problems, such 
as l i t t l e  disease res is tance ,  s e n s i t i v i t y  to  environmental  and water 
cond i t ion s ,  and poor p ro te in  content in  the g ra in  (Dalrymple, 1986), and 
received c r i t i c i s m  due to  the re l i a n c e  on chemical inputs  and r e l i a b l e  
i r r i g a t i o n  systems (Egger & Glaeser,  1984). The in t r o d u c t i o n  and use o f  
HYVs also su f fe red  from problems o f  e q u i t y .  For example, resowing o f  
r i c e  from the harvested g ra in  resu l ted  in  a rap id  loss o f  HYV q u a l i t i e s ,  
and the re fo re  the p o s s i b i l i t y  o f  p a r t i c i p a t i o n  by subsistence farmers in  
the 'Green Revo lu t ion '  was l im i t e d  (Dixon, 1990). Al though progress was 
made and o v e ra l l  food product ion was increased in  some areas, t h i s  did 
not seem to be able to  so lve,  or  even keep pace w i th ,  the enormous 
environmental problems fac ing  the p lane t  (Leakey, 1994). D i f f i c u l t i e s  
were encountered in  several areas w i th  the i n t r o d u c t i o n ,  and adopt ion,  
o f  high y ie ld i n g  s tap les .  In Ghana, f o r  example, a survey conducted in  
1988 discovered t h a t  al though ten d i f f e r e n t  s t r a i n s  o f  HYVs o f  cassava 
had been developed by I ITA and in troduced to  the area, farmers were 
re tu rn ing  to  loca l  v a r i e t i e s  a f t e r  one or two seasons due to  the 
p a l a t a b i l i t y  and cooking problems encountered w i th  the new types ( I ITA  
conference, Cape Coast, Ghana, 1989). In south western N iger ia  adopt ion 
ra tes  o f  improved cassava v a r i e t i e s  were extremely v a r ia b le ,  and t h i s  
has been p a r t i a l l y  explained by Poison and Spencer (1991) as being due 
to  socio-economic and demographic f a c to r s  not accounted f o r  dur ing 
extension programmes.
A t te  (1989) s ta tes  t h a t  c ond i t ions  o f  ru ra l  people have o f ten  worsened 
as a l ien  ru ra l  development s t r a te g ie s  imported from the North have
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f a i l e d  to  f i t  i n t o  the loca l  environment.  World Bank A f r ic an  l i v e s t o c k  
p ro je c ts  reviewed in  1985 had negat ive economic re tu rns  averaging minus 
2%, aga inst  an average gain o f  11% f o r  the regions not invo lved in  the 
p ro je c ts  (Har r ison,  1987). Conway and Barb ie r  (1990) po in t  to  growing 
evidence o f  d im in ish ing  re tu rns  f rom in te n s iv e  product ion w i th  HYVs. 
Where technolog ies  have been imposed and have f a i l e d  to  improve the 
s i t u a t i o n  o f  the ru ra l  people,  i t  has become ev ident  t h a t  in troduced 
farming methods are o f te n  n e i th e r  economica l ly nor e c o lo g i c a l l y  
sus ta inab le  and are t h e re fo re  on ly  a s ho r t - te rm  answer to  the problem o f  
sus ta inab le  a g r i c u l t u r a l  p roduc t ion .  P a r t i c u l a r l y  in  a g r i c u l t u r e ,  the 
combinat ion o f  massive ex te rna l  inpu ts  o f  c o s t l y  f e r t i l i z e r s ,  
he rb ic ides ,  fung ic ides  and p e s t i c id e s  has not on ly  been unable to  
mainta in  adequate product ion  le v e ls ,  but  has created an alarming 
s i t u a t i o n  o f  near-bankruptcy and p o l l u t i o n  in  both the economic and 
eco log ica l  sec to rs  o f  develop ing c oun t r ie s  (S I ik k e rv e e r ,  1995). Fu j isaka  
(1994) s ta tes  t h a t  s i x  reasons why farmers in  south east Asia do not 
adopt innovat ions intended to  improve the s u s t a i n a b i l i t y  o f  upland 
a g r i c u l t u r e  are t h a t  the innova t ion  addresses the wrong problem; farmer 
p ra c t i c e  i s  equal to  or b e t t e r  than the in nova t ion ;  the innovat ion  does 
not work; extension f a i l s ;  the innova t ion  i s  too c o s t l y ;  and soc ia l  
f a c to r s ,  such as insecure tenure o f  land. In c o n t ra s t ,  the f a i l u r e  o f  
many such p ro je c ts  has, in  the pas t,  f r e q u e n t l y  been blamed on the 
farmers themselves who have come to  be known as ' c on s e rv a t i v e '  and 
' u n w i l l i n g '  to  adopt new techn iques, seeds, f e r t i l i z e r s  and p e s t i c id e s .  
In an example f rom Peru, where farmers were given a much h igher  y i e ld i n g  
maize than the loca l  v a r i e t y ,  a f t e r  good uptake o f  the seed in the f i r s t  
year,  farmers went back to  p la n t in g  lower y i e ld i n g  loca l  v a r i e t i e s  in  
f o l l o w in g  years.  When the farmers were asked why t h i s  had occurred i t  
was pointed out t h a t ,  a l though the re  were eleven t r a d i t i o n a l  ways o f
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cooking maize in  the area, the re  was not one method s u i t a b le  f o r  the new 
v a r i e t y  which was very  hard (A t te ,  pers.com.,  1993). In many cases, 
crops have v i t a l  secondary fu n c t io n s  which are ignored dur ing HYV 
development. Timberlake (1988) gives an example from E th iop ia  where 
peasants were o f fe re d  a sorghum which matured in  th ree  months, but they 
would not p lan t  i t .  In the h igh lands,  farmers use sorghum s ta l k s  as a 
roo f ing  m a te r ia l ,  and both the leaves and s t a l k s  as fodder f o r  
l i v e s to c k .  The fa s t -g ro w in g  sorghum d id  not have the r i g h t  k ind o f  
s ta lk s  and leaves.
The high frequency o f  in t r o d u c t i o n  o f  in app rop r ia te  a g r i c u l t u r a l  
packages (Osborn, 1995) can be argued to  be l a r g e ly  due to  the research 
and development being c o n t r o l l e d  almost e n t i r e l y  by o u ts id e rs .  Haverkort  
et  a 7. (1991) argue t h a t  in  many cases, agencies which were es tab l ished  
to  support  a g r i c u l t u r a l  technology development have t r i e d  to  take t h i s  
a c t i v i t y  away from the lo ca l  people and reduce farmers to  s imple 
adopters o f  techno log ies  developed by o thers .  Local people were r a r e l y  
asked to  de f ine  t h e i r  problems, and l i t t l e  at tempt was made to  d iscover  
how the indigenes themselves were t r y i n g  to  a l l e v i a t e  these problems.
,r. . . t h e  r u ra l  people are ob jec ts  to  be s tud ied ,  not consu l ted .
They are ta rg e ts  f o r  the o u t s id e r s '  ideas and i n i t i a t i v e s ;  
persons to  be manipulated in  accordance w i th  t h e i r  
bene fac to rs '  views o f  what i s  best f o r  them, not what is  
best to  themselves."
(Hatch, 1976:6)
In 1986, Chambers suggested t h a t  t h i s  problem i s  caused by the dominance 
o f  what he terms 'normal p ro fe s s io n a l i s m 1, where the t h in k i n g ,  va lues , 
methods, and behaviour in  a p ro fess ion  or d i s c i p l i n e  are s ta b le  or  
conserva t ive .  This i s  l i n k e d  w i th  co re -pe r iphery  s t ru c tu re s  o f  power and 
knowledge, reproduced through teach ing and defended by s p e c i a l i s a t i o n .  
The maintenance o f  t h i s  s t r u c t u r e  i s  ev ident in  the T ra in in g  and V i s i t
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System, pioneered in  the 1970s by the World Bank (Adams, 1982), and 
adopted by the a g r i c u l t u r a l  extens ion departments o f  many developing 
coun t r ie s .  In t h i s  system, ex tension agents rece ive f o r t n i g h t l y  t r a i n i n g  
in  which they are taught  a new technique or idea to  extend to  the 
farmers in  the f o l l o w in g  two weeks. Decis ions about what s k i l l s  are 
taught are g e n e ra l l y  taken by sen io r  o f f i c i a l s ,  and extens ion agents 
merely act  as a l i n k  in  the chain moving ideas from the top to  the 
v i l l a g e s ,  r a th e r  than responding to  fa rmers '  problems. The t r a i t s  common 
to  such development i n i t i a t i v e s  were descr ibed by Hatch (1976:7):
"The development p ro fess ion  s u f fe r s  from an entrenched 
s u p e r i o r i t y  complex w i th  respect to  the small scale farmer.  We 
be l ieve  t h a t  our modern technology i s  i n f i n i t e l y  supe r io r  to  h is .  
We conduct our research and ass is tance e f f o r t s  as i f  we know 
every th ing  and our c l i e n t s  n o th in g . "
In con t ras t  Chambers descr ibes 'new p ro fess iona l ism '  as revers ing  the 
values, research methods, ro les  and power r e la t i o n s  o f  'normal '  
p ro fess iona l ism.  I t  uses the ' l a s t - f i r s t '  paradigm which inc ludes 
le a rn ing  from the poor,  d e c e n t r a l i s a t io n ,  empowerment, loca l  i n i t i a t i v e  
and d i v e r s i t y .  The con t ras ts  between 'normal '  and 'new' p ro fess iona l ism  
are o u t l i n e d  in  Table 1.1.
Al though i t  i s  an in te g ra l  pa r t  o f  human-environment i n t e r a c t i o n ,  much 
w r i t i n g  on sus ta inab le  development i s  c u r io u s ly  devoid o f  p o l i t i c s  
(Bryant ,  1991). Chambers (1991) has at tempted in  pa r t  to  address t h i s  
s h o r t f a l l  by emphasising the dominance o f  the e l i t e  in  the 'normal '  
p ro fess iona l  s t r u c t u r e  o f  government and development agencies,  and the 
s im p l i f i e d  'broad brush'  approaches which gene ra l l y  emerge from them. 
Just  because a s ta te  or agency has access to  f a c ts  and i s  o v e r t l y  
s e n s i t i v e  to  development and eco log ica l  issues, i t  does not
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a u to m a t ic a l ly  f o l l o w  t h a t  i t s  development p o l i c i e s  and programmes w i l l  
ac t  to  make best use o f  the in fo rm a t ion  (Bryant ,  1991), e s p e c ia l l y  i f  
such ac t ions  th rea ten  the s ta tu s  quo o f  i t s  w ider ,  o f te n  s e l f ­
p r e s e r v a t i o n i s t ,  p o l i c i e s .  Thus, u n t i l  i t  i s  the r u ra l  people themselves 
who are able t o  devise and implement t h e i r  own development p r o je c t s ,  
w i t h in  a framework o f  'new' p ro fess iona l ism ,  the le ve l  o f  success o f  
such p ro je c ts  i s  u n l i k e l y  to  improve.
Table 1.1 Pre fe r red  research approaches and methods 
( A f t e r  Chambers, 1986).
Normal, core New, pe r iphe ra l  
o r  f i r s t  or  l a s t
bas ic  l o g i c reduc t i  oni st h o i i  s t i  c
le a rn ing  mode data col  l e c t i o n  
' o b j e c t i v e '  ana lys is
ga in ing  experience 
' s u b je c t i v e '  judgement
in fo rm a t ion  
accepted and 
admit ted
' h a r d ' ,  q u a n t i f i e d ,  
p rec ise ,  v i s i b l e
' s o f t ' ,  q u a l i t a t i v e ,  
imprec ise,  i n v i s i b l e
methods used prec ise  measurement, 
formal surveys, 
formal ques t ionna ires
v isu a l  assessment, 
RRAs, semi- 
s t ru c tu re d  in te rv ie w s
experimental
c ond i t ions
few v a r ia b le s
c o n t r o l l e d  labo ra to ry  
c o n d i t io n s ,  ho ld ing  
much constant
many va r ia b le s
u nc o n t ro l led ,  real  
co n d i t io n s  a l low ing  
much to  vary
lo c a t io n o n - s t a t i  on, 
i n-1abora to ry ,  
i n - o f f i  ce
in  f i e l d
p r i o r i t i e s  
determined by
p ro fess i  onals u s e r - c l i  ents
eva lua t ion  by peers,  research 
sponsors
u s e r - c l i  ents
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Development processes i n i t i a t e d  by ex terna l  agencies o f ten  stagnate or 
even co l lapse  a f t e r  the depar tu re  o f  the extens ion agent. I t  i s  
th e re fo re  impor tant  t h a t  emphasis i s  placed, not on technology t r a n s f e r ,  
but  on guaranteeing a leve l  o f  s k i l l  in  the t a rg e t  group which w i l l  be 
able t o  i d e n t i f y  problems in  the fu tu re  and f i n d  app rop r ia te  s o lu t i o n s  
(Ho, 1992). Rhoades (1988) argues t h a t  a g r i c u l t u r a l  researchers should 
not r e j e c t  prev ious  research and development methods w i th  the advent o f  
new ones, but should use the past exper ience to  gain a deeper 
understanding and more comprehensive view o f  a g r i c u l t u r a l  research as a 
whole, enabl ing them to  develop approaches app rop r ia te  t o  each soc io ­
economic and environmental  s i t u a t i o n .
1.4 A g ro fo re s t r y
Attempts to  de f ine  and give meaning to  the concept o f  a g ro fo re s t r y  
s ta r te d  between 1977 and 1979, and Combe and Budowski (1979) noted the 
importance o f  the in c lu s io n  o f  the t re e  element in  any d e f i n i t i o n .  This 
was assumed, in  many cases, to  be t im ber ,  or  some o the r  f o r e s t r y  use, 
but l a t e r  the term 'woody p e re n n ia l '  was in troduced by Lundgren and 
Raint ree (1982) to  remedy t h i s .  Sombarriba (1992) presents an ana lys is  
o f  many o f  the o ther  d e f i n i t i o n s  o f  a g ro fo re s t r y  t h a t  have been 
at tempted (King, 1979; Huxley, 1983; Na ir ,  1985). A common d e f i n i t i o n  o f  
a g ro fo re s t r y ,  now w ide ly  accepted and used by the In te rn a t i o n a l  Counci l 
f o r  Research in  A g ro fo res t ry  (ICRAF) in  Kenya, i s :
"A g ro fo re s t ry  i s  a c o l l e c t i v e  name f o r  land-use systems and 
techno log ies  where woody perenn ia ls  ( t r e e s ,  shrubs, palms, 
bamboos, e t c . )  are d e l i b e r a t e l y  used on the same 1and-management 
u n i t s  as a g r i c u l t u r a l  crops and/or animals,  in  some form o f  
s p a t ia l  arrangement or temporal sequence. In a g ro fo re s t r y  systems 
the re  are both eco log ica l  and economical i n t e r a c t i o n s  between 
the d i f f e r e n t  components."
(Lundgren & Ra in t ree ,  1982:39)
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A g ro fo re s t ry ,  t h e re fo re ,  uses woody pe renn ia ls  w i th in  farming systems to  
enable them to  be more p roduc t ive  and sus ta inab le .  Eco log ica l  
s u s t a i n a b i l i t y  i s  achieved by a c a r e f u l l y  planned r o t a t i o n  o f  crops and 
the use o f  f o l i a g e  from the t ree s  or shrubs as mulch and green manure. 
The mulch helps to  r e ta in  s o i l  mois ture  and prevent s o i l  e ros ion,  and 
the green manure aims to  add humus and n u t r i e n t s  to  the s o i l .  N i t rogen-  
f i x i n g  t ree s  or  crops,  which are able t o  f i x  atmospher ic n i t rogen  and 
make i t  a v a i l a b le  f o r  use by p la n ts ,  can also be used w i t h in  the system. 
Economic s u s t a i n a b i l i t y  i s  achieved due to  the reduced need f o r  
expensive chemical inputs  once the a g ro fo re s t r y  system i s  es tab l ished .  
The t ree s  or  shrubs in  an a g ro fo re s t r y  system can also be present f o r  
o ther  reasons such as the product ion o f  f r u i t  or  fuelwood, or to  prov ide 
shade f o r  graz ing animals. A g ro fo re s t r y  i s  t h e re fo re  a range o f  op t ions  
and the s e le c t io n  o f  a p a r t i c u l a r  se t  o f  op t ions  r e f l e c t s  a range o f  
reasons f o r  adopt ing or developing the systems.
In h is  d iscuss ion  o f  'normal '  and 'new' p ro fess iona l ism ,  Chambers (1986) 
uses a g ro fo re s t r y  as an example o f  a d i s c i p l i n e  which can f i t  i n t o  the 
new pro fess iona l  ou t look .  A g ro fo re s t ry  i s  a major component in  the 
farming systems o f  hundreds o f  m i l l i o n s  o f  poor farmers,  but which the 
normal p ro fess ions  f i n d  d i f f i c u l t  to  inc lude  in  any s in g le  d i s c i p l i n e .  
Profess iona l  f o r e s t r y  i s  concerned w i th  t rees  in f o re s ts ,  a g r i c u l t u r a l  
sciences w i th  crops, and animal sciences w i th  animals. In most coun t r ie s  
f o r e s t r y  and a g r i c u l t u r e  are s t i l l  housed in separate m in i s t r i e s  or 
departments,  which n a t u r a l l y  c reates b a r r i e r s  to  communication and co­
opera t ion  (Budleman, 1991). A g ro fo re s t ry  i s  o f ten  seen as a low s ta tus  
a c t i v i t y ,  the r e s p o n s i b i l i t y  o f  a j u n i o r  f o r e s te r  i s o la te d  in  a M in i s t r y  
of  A g r i c u l t u r e ,  or  o f  a j u n i o r  a g r i c u l t u r a l  s c i e n t i s t  in  a M in i s t r y  o f  
Forests,  or  o f  no one at  a l l  (Chambers, 1986). In the Annual Reports o f
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the Cross River  Sta te  Fores t ry  D iv is io n  from 1988 -  1992, f o r  example, 
the re  i s  no mention made o f  any a g r o fo re s t r y  a c t i v i t i e s .
1.4.1 Development o f  a g ro fo re s t r y
The low p ro fess iona l  s ta tus  o f  a g r o fo r e s t r y  was indeed the case in  1986, 
but i t  can now be argued t h a t  the d i s c i p l i n e  i s  s t e a d i l y  tak ing  on a l l  
the t r a i t s  o f  'normal '  p ro fess iona l ism  w i th  the development o f  research 
cent res ,  common methodologies and techn iques, the use o f  a few e x o t i c  
t re e  species and the acceptance o f  a g ro fo re s t r y  as a science in  i t s  own 
r i g h t .  Work began on fo rmal ,  i n s t i t u t i o n a l i s e d  a g ro fo re s t r y  development 
in  the l a t e  1970s, and research cent res  were set up in  many regions o f  
the wor ld.  In Na i rob i ,  Kenya, ICRAF was es tab l ished  and much o f  the 
e a r l y  s c i e n t i f i c  research i n t o  a g r o fo re s t r y  systems took place there .  
A g ro fo res t ry  research programmes were also i n i t i a t e d  at Centro 
Agronomico T rop ica l  de In v es t igac ion  y Ensenanza (CATIE) in  Costa Rica 
and at  the I n te rn a t i o n a l  I n s t i t u t e  o f  T rop ica l  A g r i c u l t u r e  ( I ITA )  in  
Ibadan, N ige r ia .  Var ious systems were developed using a number o f  mainly 
e x o t i c  t ree  and shrub species.  The most common o f  these was a l l e y  
farming,  where the woody components, known as m u lt i -purpose  t rees  and 
shrubs (MPTS), are grown in the form o f  hedges, and crops are p lan ted in 
the a l le y s  formed between the hedges. The prunings from the hedges are 
used as mulch/green manure and in  some cases also prov ide sm a l l -s ized  
fuelwood and some fodder.  The o r i g i n  and concept o f  a l l e y  cropping are 
descr ibed by Kang and Wilson (1987).  Examples o f  MPTS species used in  
the development o f  these systems are Cajanus cajan  ( L . )  Mi l i s p . ,  
G 1 i r i c i d i a  sepium (Jacq. )  Walp. , Leucaena leucocephala (Lam.) De Wit ,  
and Sesbania g r a n d i f l o r a  ( L . )  Pers. (Rachie,  1983; Ngambeki, 1985 and
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Duguma e t  a 7., 1988; Palada et  a l . ,  1992; Karim e t  a / . ,  1993; Larbi et  
a / . ,  1993).
A -  Ag ros i1vopastora l  systems 
B -  Si 1vopastoral  systems 
C -  A g r i s i  1v i c u l t u r a l  systems 
D -  Other a g r o fo re s t r y  systems
Figure 1.1 The combinat ions o f  d i f f e r e n t  components which are the basis 
o f  the c l a s s i f i c a t i o n  o f  a g ro fo re s t r y  systems.
Other types o f  a g ro fo re s t r y  system were also developed which emphasise 
d i f f e r e n t  aspects o f  p roduc t ion  and use d i f f e r e n t  components and 
management techn iques. The var ious  a g ro fo re s t r y  systems can be separated 
i n t o  groups e n t i t l e d  a g r o s i1vopastora l  systems, s i  1vopastora l  systems, 
a g r i s i 1v i c u l t u r a l  systems, and o thers ,  such as the combinat ion o f  
aquacul ture w i th  MPTS. The d i s t r i b u t i o n  o f  components w i th in  these 
groups o f  a g ro fo re s t r y  systems i s  shown in Figure 1.1.  Each o f  these 
groups have the same components in  common w i th in  the group, but there
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are many d i f f e r e n t  management systems and crop/MPTS/1ivestock 
combinat ions which form s p e c i f i c  examples o f  each type o f  system.
A g ro s i1vopastora l  systems are those in  which MPTS, crops and l i v e s t o c k  
are combined. Often in these systems the MPTS and crops are grown
toge ther  on the  same land area and the l i v e s to c k  are kept in pens or 
s t a l l s  and fed w i th  fodder f rom the hedgerows or boundar ies in  a ' c u t  
and c a r r y 1 system (Jabbar e t  a h ,  1992). The l i v e s t o c k  may also be l e t  
i n t o  the f i e l d  a f t e r  the crops have been harvested to  graze on the crop 
residues and f e r t i l i z e  the s o i l  w i th  t h e i r  manure as shown in a system 
developed f o r  Amazonian small farmers (Loker ,  1994).
Si 1vopastoral  systems combine MPTS and l i v e s t o c k  in  the same land
management u n i t .  This i s  o f te n  achieved by growing t ree s  which produce a 
crop such as coconuts ( Cocos n u c i f e ra  L . )  or  o i l  palm kernels  ( E lae is  
guineens is  Jacq . ) ,  wh i le  graz ing  l i v e s t o c k  underneath or between them. 
In B raz i l  work has been c a r r i e d  out which in d ic a te s  t h a t  graz ing c a t t l e  
and sheep in  euca lypt  p la n ta t i o n s  can help con t ro l  grass compet i t ion  and 
reduce stand estab l ishment cos ts  w i th ou t  a f f e c t i n g  euca lypt  s u r v iv a l  and 
growth (Couto et  a h ,  1994). Another example o f  si  1 vopastora l ism i s  the 
product ion  o f  fuelwood by growing t re e s  on rangeland or  pasture areas.
A g r i s i I v i c u l t u r a l  systems combine MPTS and crops. The most common, and 
the re fo re  the most h ig h ly  developed example, i s  a l l e y  cropping as 
descr ibed above and many examples e x i s t  (eg. Ruhigwa e t  a h ,  1994; 
Schroth et  a h ,  1995). However, MPTS can be combined w i th  crops in  o ther  
ways, as when plan ted as a boundary, which also produces mulch, green
manure and/or f r u i t ,  or  when p lan ted  w i t h in  the f i e l d  at  random f o r
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shade or f o r  use as yam stakes dur ing c u l t i v a t i o n ,  and/or to  ac t  as s o i l  
improvers dur ing  the f a l l o w  per iod (eg. Drechsel e t  a h ,  1991).
One system o f  combining crops and t rees  i s  c a r r i e d  out by many f o r e s t r y  
departments i s  taungya. Th is  term was i n i t i a l l y  used to  descr ibe a 
system o f  s lash and burn c u l t i v a t i o n  c a r r ie d  out by the h i l l  peoples o f  
Burma. However in  the 1860’ s a f o r e s te r  c a l le d  Brandis devised a 
modif ied vers ion  o f  taungya in order  to  advance the development o f  teak 
( Tectona grand is  L . f . ) p la n ta t io n s  in  the region.  The procedure invo lved 
r a i s i n g  an arab le  crop on a c leared area f o r  two years,  and, in  the 
t h i r d  year, crop and teak seeds or seedl ings were sown toge the r .  The 
arab le  crops were cut and removed on r ip e n in g ,  leav ing  a p la n ta t i o n  o f  
teak seed l ings (Stebbing, 1923). Much o f  the i n i t i a l  work f o r  t h i s  
system o f  p la n ta t i o n  estab l ishment i s  c a r r i e d  out by farmers who c le a r  
the land and tend the t ree  seed l ings in  t h e i r  f i r s t  year ,  in  re tu rn  f o r  
access to  the land on which to  grow t h e i r  own crops.
K i r i i n y a  (1994) argues th a t  taungya systems can produce food which w i l l  
help increase na t iona l  food p roduc t ion ,  and Hofstad (1978) has 
ca lcu la ted  t h a t  t h i s  system i s  more p r o f i t a b l e  than f o r e s t r y  alone. This 
can be t ru e  under p rope r ly  managed c ond i t ion s ,  t em p o ra r i l y  s o lv ing  the 
problem o f  access to  a g r i c u l t u r a l  land f o r  some farmers,  bu t ,  in  areas 
where low le v e ls  o f  s t a f f i n g  and/or funding have meant t h a t  taungya 
programmes are not p rope r ly  monitored, they can, in  c o n t ra s t ,  be a cause 
o f  land degradat ion ( K i r i i n y a ,  1994). For example in  Cross River  S ta te ,  
N ige r ia ,  la rge  areas o f  Forest  Reserve have been given over t o  taungya, 
using Gmelina arborea  Roxb., which has l a rg e ly  f a i l e d  to  achieve i t s  
o b je c t i v e  o f  r e fo r e s t in g  degraded land, and has not a l l e v i a t e d  the 
pressure f o r  farmland in  the area (Dunn et  a h ,  1996). Al though i t  can
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be argued t h a t  taungya i s  not a sus ta inab le  farming system, as the land 
i s  taken out o f  a g r i c u l t u r a l  p roduc t ion  once the t re e  canopy has closed 
(King, 1989), f o r e s t r y  departments o f te n  c i t e  i t  in  repor ts  as an 
a g ro fo re s t r y  a c t i v i t y .  Odunlami (1991) descr ibes the a g ro fo re s t r y  
component o f  the  Ondo State  A f f o r e s ta t i o n  p ro je c t  as ' fa rm ing f o r  pay' 
and 'own your own c rop '  systems. Both o f  these invo lve  the in te rc ro p p in g  
o f  maize and /or cassava w i th  G. arborea , in o ther  words taungya, in  
which the planned end product  i s  a t im ber  p la n ta t i o n .
Other a g r o fo re s t r y  systems inc lude  s i I voaquacu l tu re ,  o r  the combinat ion 
o f  f i s h ,  ponds, t rees  and farms (Wouters, 1994), and there  are many 
examples o f  t h i s  throughout  the South ( U g h t f o o t ,  1991; Zou & Sanford,  
1990; D 'S i l v a  & Maughan, 1994). T r a d i t i o n a l  t re e  crops such as cocoa and 
co f fee  are a lso combined w i th  o ther  t rees ;  f o r  example o i l  palm t rees  
have been underplanted w i th  cocoa in  Ghana (Amoah e t  a h ,  1995) and in  
Cote d ' I v o i r e  fo r t y -o n e  d i f f e r e n t  t re e  species are used as shade in  
cocoa and co f fee  farms (Herzog, 1994).
With the development o f  the science o f  a g ro fo re s t r y ,  research programmes 
have become more fo rm a l ized ,  f o l l o w in g  es tab l ished  pa t te rns ,  using a 
few, we l l  tes ted  MPTS and w i th  much c o l l e c t i o n  o f  i n t r i c a t e  data. In
some cases, f o r  example the examinat ion o f  the value o f  p a r t i c u l a r
*
chemicals found in  l e a f  mat ter  f o r  manure or  fodder ,  or  the product ion  
o f  models (eg. Barnes, 1995; Jackson e t  a h ,  1995), such in fo rm at ion  may 
be a p p l i c ab le  t o  many species.  However, in  o ther  ins tances more l im i t e d  
data which can on ly  be used f o r  one or a few species in  one area or  s o i l  
type i s  produced (eg. Kerkhof,  1987; M ure i th i  et  a h ,  1995). In 1986 the 
A l le y  Farming Network f o r  T rop ica l  A f r i c a  (AFNETA) was es tab l ished ,  a 
f u r t h e r  s p e c ia l i s a t i o n  w i th in  a g ro fo re s t r y  i n d i c a t i v e  o f  the s h i f t
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towards 'normal '  p ro fess iona l ism .  Al though re c e n t l y  there  have been 
moves to  emphasise research on indigenous t re e  and shrub species,  such 
as at  the I ITA research s t a t i o n  in  Onne and recent programmes by ICRAF 
(ICRAF, 1994), a g ro fo re s t r y  t r i a l s  are gene ra l l y  s t i l l  very  fo rmal ised 
and are c a r r i e d  out at  research s t a t i o n s ,  and even i f  they are c a r r ie d  
out on-farm are planned and implemented by s c i e n t i s t s ,  r a th e r  than in  
farmers '  f i e l d s ,  by loca l  people (see 7 . 4 . 1 ) .  Kang (1993) reviews the 
past achievements o f  a l l e y  fa rming,  and al though many o f  i t s  l i m i t a t i o n s  
are o u t l i n e d ,  he s t i l l  concludes by emphasising (what he perceives as) a 
need f o r  more d e ta i le d  ' s c i e n t i f i c 1 research i n t o  c e r t a in  aspects o f  the 
technology -  i e .  g rea te r  s p e c ia l i s a t i o n  t y p i c a l  o f  normal 
p ro fess iona l ism .  Owino (1992) discusses the improvement o f  mult ipurpose 
t r e e  and shrub species by s e le c t io n  and breeding, work which once again 
can on ly  be c a r r i e d  out on a few 'h igh  p r i o r i t y '  spec ies.  This i s  o f  use 
in  areas where, f o r  example, demand i s  high f o r  p a r t i c u l a r  f r u i t  t re e  
species and the development o f  e a r l i e r  f r u i t i n g  v a r i e t i e s  can be 
advantageous. However, i t  a lso in t roduces  the p o s s i b i l i t y  o f  the 
reduc t ion  o f  species d i v e r s i t y  in  an area, and thus a p o te n t ia l  lowering 
in  market value and an h igher  economic impact o f  damage from pests and 
diseases. Some other  examples o f  the type o f  a g ro fo re s t r y  research 
c u r r e n t l y  c a r r i e d  out at  ICRAF, I ITA and other  such estab l ishments  are:
i )  An examinat ion o f  the roo t  d i s t r i b u t i o n  o f  Acioa b a r t e r i  Engl. 
( Dactyladenia b a r t e r i ) ,  Alchornea c o r d i f o l i a  Schum. & Thonn., Cassia 
siamea Lam. and Gmelina arborea  ( the  l a s t  two o f  which are e x o t ic s )  in 
a l l e y  farming at  Onne Research S ta t io n  ( I ITA)  in southern N iger ia  
(Ruhigwa e t  a l . ,  1992);
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i i )  An in v e s t i g a t io n  o f  the optimum fodder /mulch a l l o c a t i o n  o f  t r e e  
f o l i a g e  under a l l e y  farming in  southwest N ige r ia  using Leucaena
leucocephala  and G 1 i r i c i d i a  sepium (both e x o t i c )  (Jabbar e t  a l ., 1992);
i i i )  Ni t rogen c o n t r i b u t i o n  by L. leucocephala in  a l l e y  crapping
(Mulongoy & Sanginga, 1990).
Many o f  the  a g ro fo re s t r y  systems have achieved e x c e l le n t  r e s u l t s  on 
research farms, and a g ro fo re s t r y  has been viewed by many as the s o lu t i o n  
t o  the wor ld farming problem. However, as w i th  o ther  'normal '
p ro fess ions ,  much o f  t h i s  a g ro fo re s t r y  research has f a i l e d  to  take
account o f  farmers needs and wants, or  t o  use the vast  s to re  o f  
indigenous knowledge in  the development o f  lo c a l i s e d ,  app rop r ia te  
a g ro fo re s t r y  systems. Al though the ICRAF approach to  a g ro fo re s t r y  
systems research s ta tes  t h a t  i t s  bas ic  o b j e c t i v e  i s  to  develop
techno log ies  and solve  farmers '  problems in  p r i o r i t y  land-  use systems 
in  s p e c i f i c  ecozones (A v i l a  & Sco t t ,  1989), i t  appears t h a t  the farmer 
i s  seen very much as a passive pa r tne r  in  the whole process. In the 
past ,  l i t t l e  or no c o n s u l ta t i o n  w i th  farmers has taken place,  or at  
le a s t  not u n t i l  the research p r o je c t  i s  near ing  complet ion (Dunn, 1990; 
Shepherd et  a l . ,  1994). Once these h ig h ly  developed systems began to  be 
in troduced to  farmers by extension agents,  t h e i r  inappropr ia teness  soon 
became apparent and problems arose. Many o f  the a g ro fo re s t r y  systems 
developed at  research centres  requ i red  compl icated management 
techniques,  the use o f  e x o t i c  MPTS, and in  some cases the use o f  HYV and 
f a s t  r ipen ing  s t r a i n s  o f  crops and/or chemical inpu ts  (Palada e t  a l ., 
1992; Szott  & Kass, 1993; Evensen e t  a 7., 1995). The ra te  o f  adopt ion o f  
a g ro fo re s t r y  techniques was very low in  some areas, or farmers adopted 
them and then soon re turned to  o ld  farming methods. Ong (1994) and Lai 
(1991) examine a l l e y  farming research and conclude t h a t  researchers have
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probably  overest imated the capac i ty  o f  the technology to  increase crop 
y i e l d .  Such problems are not unique t o  a l l e y  cropp ing exper imentat ion  
and are probably  common to  a l l  a g ro fo re s t r y  techno log ies  (Coe, 1994).
Two examples from A f r i c a  o f  a g ro fo re s t r y  p ro je c ts  w i th  l im i t e d  success 
are descr ibed by Kerkhof (1990).  In  Rwanda, the P ro je t  Agropastora l  de 
Nyabisindu (PAP) has been at tempt ing  to  promote improved a g r i c u l t u r a l  
methods over the past twenty years.  Leguminous shrubs have been 
emphasised from the outse t  f o r  s o i l  improvement, but  farmers are s t i l l  
r e j e c t i n g  these in  favour  o f  p la n t in g  G r e v i l l i a  robusta  Cunn. f o r  t imber  
p roduc t ion .  Al though PAP has helped to  increase t r e e  growing in  the 
p ro je c t  area, i t  i s  f e l t  t h a t  p ro je c t  s t a f f  have been ra th e r  i n f l e x i b l e  
regarding  the species they are emphasising and more impact could have 
been made i f  g rea te r  note was taken o f  fa rmers '  wishes. The So i l  Erosion 
Control  and A g ro fo res t ry  P ro jec t  (SECAP) in  Tanzania has had on ly  
l im i t e d  success. Many fa c to r s  can be sa id  to  account f o r  t h i s  i n c lu d in g :  
emphasis by p ro je c t  s t a f f  on e x o t i c  t r e e  species ( Leucaena leucocephala 
and C a l l iand ra  ca lo thy rsus  Meissn.)  which do not grow wel l  in  the 
reg ion;  the development o f  a labour in te n s iv e  management system (contour  
p la n t in g  and s t a l l  feeding o f  l i v e s t o c k ) ;  and l i t t l e  or  no account taken 
o f  indigenous species which are l o c a l l y  known f o r  s o i l  improvement (eg. 
A l b i z i a  schimperiana  01i v . )  and which farmers w i l l  p lan t  i f  they can 
ob ta in  seed l ings .  Research has been almost e n t i r e l y  separate from the 
p r o je c t  and l i t t l e  account has been taken o f  lo ca l  knowledge before 
in t ro d u c in g  in app rop r ia te  a g ro fo re s t r y  packages.
In an a g ro fo re s t r y  programme in  south east N ige r ia ,  researchers found 
t h a t  the ' l i m i t e d  success' o f  two systems o f  browse t r e e  c u l t i v a t i o n ,  
a l l e y  farming and in te n s iv e  feed gardens, was l a r g e l y  due to  the absence
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o f  farmer p a r t i c i p a t i o n  e a r l y  in  the research process (Franc is  & A t t a -  
Krah, 1989). There was l i t t l e  d i f f u s i o n  o f  the technology beyond the 
o r i g i n a l  p a r t i c i p a n t s  as most farmers were unable to  adopt and u t i l i s e  
the techno log ies  being promoted, even though based on 'perceived needs' .  
Very o f ten  socio-economic c o n d i t io n s  are not taken i n t o  cons ide ra t ion  
when developing a g ro fo re s t r y  systems even though s tud ies  have shown t h a t  
these are importan t in  dete rmin ing  the leve l  o f  uptake o f  the new 
systems. For example, Careness and Kurtz (1993) have i d e n t i f i e d  land 
ownership and labour a v a i l a b i l i t y  as the two most s i g n i f i c a n t  f a c to r s  
which c o n t r i b u te  to  a g ro fo re s t r y  adopt ion in  Senegal. Many o f  the 
poss ib le  reasons f o r  the low adopt ion rates o f  newly developed 
ag ro fo re s t r y  systems were discussed in  d e t a i l  in  1.3 and in A t ta-K rah 
(1991).
1.4.2 A g ro fo re s t ry  and extension
"The h i s t o r y  o f  f o rm a l -s e c to r  i n te r v e n t i o n s  in  West A f r i c a  i s  
t h a t  many have proved to  be i r r e l e v a n t  or harmfu l ,  even when aimed 
d i r e c t l y  at  smal1-holders,  because o f  a f a i l u r e  to  assess loca l  
i n t e r e s t s  in  advance."
(Richards,  1985:14)
The problem o f  the inappropr ia teness  o f  a g ro fo re s t r y  research, and 
the re fo re  the development o f  the techniques being o f fe red  in  many 
a g r i c u l t u r a l  p r o je c ts ,  became ev ident  to  the author dur ing work in  Sr i  
Lanka and Ghana from 1987 to  1990. In both cases, a g ro fo re s t r y  has been 
taken on by f o r e s t r y  and a g r i c u l t u r e  departments w i th  great  enthusiasm, 
but w i th  l i t t l e  or no p r i o r  knowledge or exper ience on the par t  o f  t h e i r  
o f f i c i a l s  and no d iscuss ion w i th  the communit ies towards which such 
p ro je c ts  are d i re c te d .  This has led to  a number o f  mistakes being made,
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which have in  tu rn  given low success ra tes  in  the in t r o d u c t i o n  o f  
a g ro fo re s t r y  systems.
In  many cases e x o t ic  MPTS species are used on demonstrat ion farms, and 
in areas where they do not t h r i v e ,  farmers may come to  the conclus ion 
t h a t  a g ro fo re s t r y  i s  not the  answer. Th is  i s  happening in  par ts  o f  
Ghana, where demonstration p l o t s  using Leucaena leucocephala  have been 
es tab l ished  by the A g ro fo re s t r y  Un i t  o f  the Department o f  A g r i c u l t u r e  in  
areas w i th  unsu i tab le  s o i l s  and c l i m a t i c  c o n d i t io n s .  As a r e s u l t  a l l  
t h a t  the p lo t s  are demonstrat ing i s  the poor performance o f  t h i s  e x o t i c  
MPTS species in  these areas. The type o f  management system to  be 
demonstrated i s  a lso  o f ten  c a re le s s ly  se lec ted ,  and in  many d i s t r i c t s  in  
Ghana the on ly  type o f  a g r o fo re s t r y  t o  be shown i s  a l l e y  farming.  
Farmers are th e re fo re  led to  b e l ie v e  t h a t  t h i s  alone i s  ' a g r o f o r e s t r y 1, 
as extension agents place no value on any indigenous systems t h a t  have 
developed l o c a l l y ,  and farmers have decided t h a t  i t  i s  not  an 
approp r ia te  s o lu t i o n  to  t h e i r  a g r i c u l t u r a l  problems. In  Sr i Lanka, many 
o f  the a g ro fo re s t r y  demonstrat ion p lo t s  set  up by the Fores t ry  
Department show the taungya system as descr ibed in  1 .4 .1 .
In both Ghana and Sr i  Lanka, the a g ro fo re s t r y  programmes have gene ra l ly  
been run in  the s p i r i t  o f  'no rmal '  p ro fess iona l ism .  Exot ic  MPTS tes ted  
on research s ta t i o n s  (o f ten  in  d i f f e r e n t  c o u n t r ie s )  by (o f ten  fo re ig n )  
s c i e n t i s t s  are se lec ted by ou ts id e rs  as the s o lu t i o n  to  a loca l  farming 
problem, and on ly  l a t e r  when the p r o je c t  i s  es tab l ished ,  are lo ca l  
people 's  requests and knowledge g ra d u a l l y  taken i n to  account.  The same 
i s  t rue  in  eastern and southern A f r i c a  where most e x i s t i n g  a g ro fo re s t r y  
programmes s u f f e r  f rom an imbalance o f  t e c h n ic a l  and soc ia l  e xpe r t ise ,
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and from a lack  o f  a c c o u n ta b i l i t y  t o  t h e i r  r u ra l  c l i e n t s  (Rocheleau, 
1987).
The high frequency o f  use o f  e x o t i c  woody species in  a g ro fo re s t r y  
development has caused concern to  be voiced in  some c i r c l e s .  Hughes and 
S ty les  (1987) po in t  out  the cos ts  o f  in t rodu c ing  e x o t i c  species,  the 
main problem being the severe weediness which has occurred in  some areas 
due to  the aggressive combinat ion o f  the e a r ly  f lo w e r in g ,  successfu l  
seed d ispersa l  and seed lo n g e v i t y  exh ib i te d  by many o f  these spec ies,  
a l l  nece ss i ta t ing  expensive c o n t ro l  programmes. Hawthorne (1995) gives 
an example o f  Azadi rachta ind ica  A.Juss.  rampant on Ghana's coasta l  
p l a in ,  i n i t i a l l y  a des i ra b le  spec ies,  but one which has now become an 
eco log ica l  problem.
Although i t  can be argued t h a t  in  the past the emphasis put on e x o t i c  
MPTS in  ag ro fo re s t r y  development has been too g rea t ,  the re  are cases in  
which the use o f  these species i s  app rop r ia te .  Where farmland has 
become so degraded t h a t  i t  w i l l  no longer  support  indigenous t r e e  
species,  examples e x i s t  where e x o t i c  MPTS have been used as an emergency 
measure to  bind the s o i l  toge the r  and begin to  e s ta b l i s h  a l i t t e r  and 
humus laye r ,  thus r e v i t a l i s i n g  the s o i l  enough to  p la n t  crops. Sa l ine  
i r r i g a t i o n  land, f o r  example, can be reclaimed by p la n t in g  s a l t - t o l e r a n t  
t rees  such as eucalyptus,  Prosop is j u l i f l o r a  (Swartz) DC (Singh, 1995), 
or  Acacia n i o l o t i c a  ( L . ) W i l l d .  (Har r ison ,  1987). These species reduce 
water logg ing and open up the s o i l  so th a t  s a l t s  can be leached down from 
the sur face,  making i t  poss ib le  f o r  the land to  support  crops and 
indigenous t re e  species once more. Holden and Joseph (1991) found dur ing  
research in  Zambia where farmers were u n w i l l i n g  t o  use an indigenous, 
n i t r o g e n - f i x i n g  species,  Sesbania macrantha Welw. ex Phi 11.& Hutch.,
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t h a t  working w i th  indigenous species i s  not always eas ie r  than working 
w i th  e x o t i c s ,  and depends very  much on the ro le  the species p lay  in  the 
c u l t u r e .  However these cases should not be used as an excuse t o  ignore 
the a g ro fo re s t r y  p o te n t ia l  o f  indigenous MPTS species (Dunn, 1990) or 
the innova t ive  a b i l i t y  o f  lo ca l  farmers.
1.5 Indigenous a g ro fo re s t r y
Al though a g ro fo re s t r y  has on ly  re c e n t l y  been recognised as a ' s c ie n c e ' ,  
i t  has been p rac t is ed  in  many par ts  o f  the t r o p ic s  f o r  thousands o f  
years.  Farmers, who have a good knowledge o f  loca l  crop and t re e  
species,  s o i l  and c l i m a t i c  c ond i t ion s  and labour a v a i l a b i l i t y ,  have been 
able to  develop e f f i c i e n t  and sus ta inab le  farming systems app rop r ia te  to  
t h e i r  own ag ro -eco log ica l  s i t u a t i o n s .  This has tended to  occur most 
where there  has been a long es tab l ished  s c a r c i t y  o f  farm land t h a t  has 
developed over t ime,  a l low ing  the innovat ions to  be made g radu a l l y .  
Some o f  the most h ig h ly  developed home garden or  compound farm systems, 
f o r  example, are found in Java (Michon, 1983; de Foresta & Michon, 1994; 
de Foresta e t  a l . } 1994) and in  pa r ts  o f  south eastern N ige r ia  (Okafor & 
Fernandes, 1987), where pressure f o r  farmland has long been in  
ex is tence.  In o ther  areas, loca l  people grow seedl ings or p ro te c t  
'w i l d in g s '  o f  favoured species f o r  t r a n s p la n t in g  onto t h e i r  compounds or 
farms (Kerkhof,  1990). In Bamileke country ,  western Cameroon, farmers 
combine a wide range o f  woody species w i th  food crops in  h ig h l y  
produc t ive  a g r i c u l t u r a l  systems, using the p r a c t i c e  o f  po le  c u t t i n g  f o r  
p la n ta t io n  t r e e  and hedge management (Gaut ie r ,  1995). Rusten and Gold 
(1995) s ta te  t h a t  to  d ivo rce  the concept o f  a g ro fo re s t r y  from i t s  
indigenous roo ts  i s  to  underplay u n f a i r l y  i t s  h i s t o r i c a l  s i g n i f i c a n c e  as 
the precursor  t o  modern a g ro fo re s t r y ,  the goodness o f  f i t  which o f ten
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obta ins  between indigenous a g ro fo r e s t r i e s  and t h e i r  environments,  and 
the p o te n t ia l  c o n t r i b u t i o n  o f  indigenous a g ro fo re s t r y  in  terms o f  p a r t ,  
or  even whole, models o f  a g ro fo re s t r y  systems. A lcorn  (1995) suggests 
t h a t  t r a d i t i o n a l  a g r o fo r e s t r y  systems d i f f e r  from the simple modern 
forms in  a number o f  ways:
a) they in te g ra te  n a t i v e  spec ies;
b) they  make use o f  ' n a t u r a l '  environmental  v a r i a t i o n ;
c) ' n a t u r a l '  f o r e s t  regenera t ion  processes are used as management t o o l s ;
d) a la rge  number o f  species are inc luded in  each system;
e) a g ro fo re s t r y  p lo t s  are in te g ra te d  i n t o  a d i v e r s i f i e d  farmland; and,
f )  there  i s  v a r i a t i o n  among farms using the same basic system.
Farmers also have d e ta i l e d  knowledge o f  r e la ted  environmental  cond i t ion s  
(Binns, 1994). In Yoruba areas o f  N iger ia ,  lo ca l  people have d i f f e r e n t  
names f o r  d i f f e r e n t  types o f  s lopes, s o i l  types,  v a l l e y s ,  h i l l s  and 
rocks -  producing an ar ray  o f  twenty-seven d i f f e r e n t  ca tegor ies  (A t te ,  
1989). Adopt ion o f  HYV v a r i e t i e s  o f  r i c e  in  Malaysia dur ing the 1960's  
and 1970's was very low and subsequent research showed t h a t  se lec t ions  
o f  HYVs by s c i e n t i s t s  were based on one or two c h a r a c t e r i s t i c s : y i e l d  
and photo -per iod  s e n s i t i v i t y .  In c o n t ra s t ,  farmers se lec t  the most 
approp r ia te  r i c e  types from lo ca l  v a r i e t i e s  using a much wider range o f  
c r i t e r i a  such as res is tance  to  f lood ,  drought and disease; the q u a l i t y  
o f  g ra in ;  ease o f  ha rves t ing  and th resh ing ;  length  o f  growing season; 
and y i e l d  (Dixon, 1990), and a deeper knowledge o f  loca l  socio-economic 
and environmental  c o n d i t io n s .  De ta i led  d e s c r ip t i o n s  o f  some indigenous 
N iger ian a g ro fo re s t r y  systems are found in  Chapter 2.
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I t  i s  p e r t in e n t  a t  t h i s  p o in t  to  consider  why, i f  a l l  t h i s  indigenous
knowledge e x i s t s ,  the re  i s  a need at  a l l  f o r  ou ts ide  in te r v e n t i o n  to
help farmers t o  develop improved farming systems. I t  may be argued t h a t  
in  areas such as Cross River State in  south eastern N ige r ia ,  which have 
re c e n t ly  become more access ib le  to  immigrants (see 7 . 2 . 1 ) ,  human-induced 
changes to  the ecology o f  the  area are tak ing  place too f a s t  f o r  the 
gradual process o f  exper imenta t ion and innova t ion  to  be e f f e c t i v e  in
t ime to  h a l t  la rg e -s c a le  s o i l  degradat ion.  Boserup's theory  o f  
a g r i c u l t u r a l  change (Boserup, 1965) suggests t h a t  farmers are on ly  
l i k e l y  to  innovate i f  they are under pressure to  do so when popu la t ion  
growth undermines the basis o f  subs is tence. Any i n t e r v e n t i o n  which does 
take place should th e re fo re  aim on ly  t o  speed up the process by which 
farming systems are mod if ied .  Farmers are more l i k e l y  to  take the r i s k s  
inherent  in  adopt ing new farming techno log ies  i f  land i s  in  shor t  supply 
and the re  i s  pressure to  increase ou tput  per u n i t  area (Rigg, 1989). 
Often reac t ions  to  the increase in  pressure f o r  land on ly  occur once
ser ious s o i l  degradat ion has taken place. Development in te r v e n t io n s  
should thus aim to  reduce reac t ion  t imes to  changing environmental  and 
socio-economic cond i t ions  so th a t  innovat ions can be developed before 
the a v a i la b le  farmland requ i res  a per iod o f  in te n s iv e  r e h a b i l i t a t i o n  
ra the r  than a more simple m o d i f i c a t io n  o f  e x i s t i n g  a g r i c u l t u r a l  systems.
Ne ither  modern a g r i c u l t u r e ,  w i th  i t s  cost  im p l i c a t io n s ,  high energy 
demand and occasional environmental  d is regard ,  nor indigenous 
t r a d i t i o n a l  a g r i c u l t u r e ,  w i th  i t s  low y ie ld s  are e x a c t l y  what w i l l  be 
needed and des i red  by farmers o f  small p l o t s  ( P h i l l i p s  & T i t i l o l a ,  
1995). Above a l l ,  t h e re fo re ,  a g ro fo re s t r y  systems should be developed 
l o c a l l y ,  b u i l d in g  upon farming and f o r e s t r y  systems which already  e x i s t ,  
but  where necessary,  making use o f  data t h a t  has been gained through
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more formal s c i e n t i f i c  research and development programmes. Shaw 
(1987:14) summarises the need f o r  the development o f  app ropr ia te  
a g r i c u l t u r a l  in te r v e n t io n s  as f o l l o w s :
"The technology must be des ired by the farmers,  should be super io r  
in  most respects t o  ones which they have long been accustomed, 
should be compat ib le w i th  present l i f e  s t y l e ,  and in  harmony w i th  
the loca l  phys ical  environment.  These are obv ious ly  m u l t i p l e  and 
competing o b jec t iv es  which have to  be assessed in  the context  o f  
the loca l  farm economy."
Many o f  the po in ts  covered in  t h i s  sec t ion  are i l l u s t r a t e d  we l l  by 
Harr ison (1987) who h i g h l i g h t s  a number o f  development p ro je c ts  in  
A f r i c a  which have been successful  l a rg e ly  due to  lo ca l  p a r t i c i p a t i o n  in 
p ro je c t  p lanning and implementation leading to  a high acceptance ra te  o f  
the technolog ies  and systems.
1.6 Moves towards indigenous p a r t i c i p a t i o n
In many cases, ou ts ide ,  ’ normal p ro fe s s io n a l '  a t t i t u d e s  ( i e .  "what 
farmers know is  o f  no value to  o the rs " )  have been w ide ly  accepted by 
ru ra l  res iden ts  (A lcorn ,  1995). The author has o f ten  heard an apology 
dur ing  in te rv iews  as the respondent " . . . o n l y  knows the loca l  name" o f  a 
woody species being discussed, and the value o f  the indigenous bo tan ica l  
knowledge, noted by I r v i n e  as e a r ly  as 1952, i s  o f ten  not acknowledged. 
Cabrera and M u r i l l o  (1995:70) s ta te  t h a t :
"There can be no t rue  p a r t i c i p a t o r y  process unless there  i s  
recogn i t ion  w i t h in  the community i t s e l f ,  t h a t  t h e i r  own f o l k  
wisdom i s  necessary and v a l i d ;  and unless there are mechanisms 
th a t  w i l l  red iscover ,  promote and exchange t h i s  lo re  among 
themselves, f i r s t  o f  a l l . "
P a r t i c i p a t o r y  research and development p ro je c ts  may begin to  redress the 
balance a l i t t l e  and give loca l  people back p r ide  in  t h e i r  indigenous
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techn ica l  knowledge and farming systems as pa r t  o f  an empowering 
process.
Work towards developing more app rop r ia te  and l o c a l l y  adapted 
a g ro fo re s t r y  systems has al ready taken place in  some areas as s c i e n t i s t s  
have come to  r e a l i s e  the value o f  lo ca l  knowledge and indigenous MPTS 
species (Leakey, 1994) and o f  focus ing  on data w i th  a loca l  perspect ive  
(Madge, 1995). In south eastern N ige r ia ,  Okafor et  a 7. have c a r r ie d  out 
s tud ies  on the phenology and t r a d i t i o n a l  uses o f  many indigenous MPTS 
species such as Dacryodes e d u l i s  (G.Don) H.J.Lam.,  I r v i n g i a  gabonensis 
(O'Rorke) B a i l ! . ,  Trecu l ia  a f r i c a n a  Decne., Pentac le thara macrophyl la  
Benth. and Tetrap leura t e t r a p t e r a  (Schum. & Thonn) Taub. (Okafor 1990, 
E j i o f o r  et  a / . ,  1987 & 1988; Onyekwelu, 1990). The s tud ies  have looked 
at  propagat ion and budding techniques f o r  these species,  examining 
a l t e r n a t i v e  uses f o r  t h e i r  f r u i t s  and o ther  t r e e  products ,  and promoting 
the use o f  these species in  the development o f  improved farming systems. 
Workman (1986) c a r r ie d  out t r i a l s  in  Burkina Faso to  examine the 
nodu la t ion  p o te n t ia l  o f  some indigenous t re e  species w i th  and w i thou t  
the in o c u la t i o n  o f  Rhizobium, and Wester & Hogberg (1989) in Guinea- 
Bissau have examined nodu la t ion  in  seven indigenous West A f r ican  t re e  
species.
However, al though more research i n t o  indigenous MPTS has begun in  recent 
years,  the re  i s  s t i l l  a g rea t  need f o r  genuine p a r t i c i p a t i o n  on the pa r t  
o f  the farmers,  from the p lann ing stage o f  p ro je c ts  through to  
implementation and eva lua t ion .  Th is  has been p a r t i a l l y  addressed in  some 
cases by ICRAF in  Kenya, who have s ta r te d  re c e n t l y  to  improve 1. 
gabonensis according to  farmers '  pre ferences and who are at tempt ing to  
produce a s ho r te r  t r e e  which f r u i t s  f o r  a longer  per iod o f  the year
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(ICRAF, 1994). However, in  a study c a r r ie d  out by the In te rn a t i o n a l  
I n s t i t u t e  f o r  Environment and Development ( I IED, 1989) o f  e ighteen 
'g rass roo ts  p a r t i c i p a t i o n '  p ro je c ts  in  the Sahel, on ly  th ree  o f  the 
p ro je c ts  had any lo ca l  p a r t i c i p a t i o n  in  the p ro je c t  i d e n t i f i c a t i o n  stage 
and on ly  one invo lved the 'g ra s s ro o ts '  at  the mon ito r ing  and eva lua t ion  
phase. In most cases, a compartmenta l izat ion o f  p a r t i c i p a t i o n  took place 
so t h a t  g rassroots  p a r t i c i p a t i o n  i s  on ly  s o l i c i t e d  at  the execut ion 
stage o f  the p ro je c ts  and the p ro je c t  i s  s t i l l  planned and c o n t r o l l e d  by 
ou ts ide  experts .
During the per iod th a t  t h i s  study was executed, a number o f  
p ro fess iona ls  and researchers have pub l ished volumes which examine the 
problems o f  u t i l i s i n g  loca l  p a r t i c i p a t i o n ,  farmer knowledge and 
indigenous exper imentat ion  (eg. Scoones & Thompson, 1994; Nei lson,  1994; 
Biggs, 1995; Warren et  a / . ,  1995). However, many o f  the approaches fo r  
addressing the complex s i t u a t i o n s  which a r ise  from genuine indigenous 
involvement are yet  to  be p rac t ised  in  the f i e l d .
1.7 S t ruc tu re  o f  the th e s is
The arguments and ideas in troduced in  t h i s  chapter are expanded and 
discussed throughout the th e s is .  Chapters 1 and 2 aim to  prov ide a c lea r  
t h e o r e t i c a l  and geographical  background to  the study, exp la in ing  why the 
f i e l d  o f  research was se lected and descr ib ing  the environment in which 
the f i e l d  work took place. Chapter 3 comprises a discuss ion o f  the 
choice o f  f i e l d  research methods, d e t a i l s  o f  the socio-economic and 
b i o lo g i c a l  surveys c a r r ie d  out ,  and a d e s c r ip t i o n  o f  the th ree  study 
v i l l a g e s  se lec ted .  Chapters 4, 5 and 6 descr ibe and analyse the r e s u l t s  
from the socio-economic surveys, the b io lo g ic a l  s tud ies  and the
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p a r t i c i p a t o r y  meetings re s p e c t i v e ly .  Chapter 7 at tempts to  address the 
quest ions which are posed in Sect ion 1.2 o f  t h i s  chapter ,  and to  provide 
a wider d iscuss ion o f  changing paradigms in a g r i c u l t u r a l  and f o r e s t r y  
research and extension , and a d e s c r ip t i o n  o f  cu r re n t  extension 
programmes in Cross River S ta te .  Chapter 8 i s  in  two pa r ts ,  the f i r s t  of  
which i s  a summary o f  the t h e o r e t i c a l  arguments o f  the th e s is ,  and a 
d iscuss ion o f  the conclusions th a t  can be drawn. The f i n a l  par t  i s  the 
p resen ta t ion  o f  an app l ied use o f  the research in the form o f  a 
f ramework f o r  extens ion agents in the region.
1.8 Conclusions
The main po in ts  to  be noted from t h i s  i n t r o d u c to r y  chapter are as 
f o l 1ows:
■ The study arose from the au tho r 's  observat ions o f  a g ro fo re s t r y  
p ro je c ts  in Ghana and Sr i Lanka and t h e i r  apparent lack  o f  success at 
meeting lo ca l  fa rmers '  needs.
■ The study aims to  analyse the p o te n t ia l  use o f  indigenous woody 
species in  a g r i c u l t u r a l  development in south east N ige r ia ,  some 
aspects o f  which may be more w ide ly  app l icab le .
■ The study also examines the ways in  which loca l  people and t h e i r  
indigenous knowledge and s k i l l s  can be f u l l y  in teg ra ted  i n t o  ru ra l  
development programmes.
■ A discuss ion o f  the modern s c i e n t i f i c  development o f  a g ro fo re s t r y  
reveals the c rea t ion  o f  a number o f  d i f f e r e n t  methodologies and 
techniques, most o f  which make use o f  a few, wel l  known, e x o t i c  t ree
42
Ch.1 A g ro fo res t ry  & sus ta inab le  development
sped es.
■ Note i s  made o f  the growing use o f  indigenous species and 
p a r t i c i p a t o r y  research methods in  ru ra l  development p r o je c ts ,  and 
t h e i r  a p p l i c a t i o n  to  t h i s  study i s  discussed b r i e f l y .
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CHAPTER 2
South  e a s t  N i g e r i a n  l a n d - u s e  systems i n  t h e  West A f r i c a n  
c o n t e x t :  t h e  s tu d y  a r e a .
2.1 In t r o d u c t io n
Much of  t h i s  chapter i s  d e s c r ip t i v e ,  forming a p i c t u r e  o f  the study area 
and the region in  which i t  i s  loca ted .  I n i t i a l l y ,  in  Sect ion 2.2,  a 
d iscuss ion o f  West A f r ican  a g r i c u l t u r e  and i t s  change over t ime is  
presented, w i th  a t te n t i o n  being paid to  one o f  the most impor tant  
farming systems in  the reg ion,  namely s h i f t i n g  c u l t i v a t i o n  or bush 
fa l l o w .  This i s  fo l lowed by a sec t ion  (2 .3 )  on N iger ian  a g r i c u l t u r e ,  
i n c lu d in g  a summary o f  i t s  recent  h i s t o r y ,  w i th  spec ia l  a t t e n t i o n  being 
paid to  the e f fe c t s  o f  the o i l  boom o f  the 1970s, and a d e s c r ip t i o n  o f  
major farming zones, indigenous a g ro fo re s t r y  systems, and common 
c o n s t ra in ts  to  a g r i c u l t u r a l  p roduc t ion .  The second h a l f  o f  the chapter ,  
Sect ion 2.4,  i s  devoted to  a d e s c r ip t i o n  o f  the study area and inc ludes 
d iscuss ions o f  s o i l ,  c l im a te ,  vege ta t ion ,  popu la t ion ,  set t lement  
pa t te rns ,  major land-use systems, and land tenure,  a l l  o f  which prov ide 
a background against  which to  set  the r e s u l t s  o f  the research d e ta i le d  
in  l a t e r  chapters.
2.2 West A f r ic a n  a g r i c u l t u r e
A g r i c u l t u r e  i s  s t i l l  the most impor tan t  economic sec tor  in  most A f r ic a n  
coun t r ie s  (Chr is t iaensen et  a l . ,  1995). In West A f r i c a  a g r i c u l t u r e  i s
the main source o f  l i v e l i h o o d ,  w i th  about 68% o f  people engaged in 
farming (World Bank, 1989). In many coun t r ies  farming,  f o r  many people,  
i s  a p a r t - t im e ,  but neverthe less importan t and p roduc t ive  occupat ion
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(S idd le  & Sw inde l l ,  1990), as the incomes gained from waged employment
o f te n  have to  be supplemented. A g r i c u l t u r a l  p ra c t ic e s  and crops vary 
from one zone to  another, but West A f r i c a n  farmers have much in common, 
and i t  i s  these s i m i l a r i t i e s  which w i l l  be discussed to  prov ide a 
s e t t i n g  in  which t o  examine N iger ian a g r i c u l t u r e  in a l a t e r  sec t ion .
2.2.1 Nature o f  t r a d i t i o n a l  farms
Although there  has been a great  increase in  the product ion  o f  permanent 
t r e e  crops and crops fo r  markets,  a la rge  p ropo r t ion  o f  West A f r ic a n  
farmers s t i l l  mainly farm f o r  subs is tence (Ahn, 1970; Ruthenberg, 1980), 
and on ly  s e l l  any crops which are surp lus  to  household requ i rements . In 
the past ,  when land was p l e n t i f u l  and popu la t ions  were low, s h i f t i n g  
c u l t i v a t i o n  was the most common a g r i c u l t u r a l  system, i n v o lv in g  the
b u i ld in g  o f  a new se t t lement  when farmers moved to  c u l t i v a t e  new p lo t s  
o f  land. In areas o f  low popu la t ion  dens i ty ,  25-30 people km"^ 
(Adegbahin & Igboanugo, 1990), t h i s  s h i f t i n g  c u l t i v a t i o n  can be a 
sus ta inab le  a g r i c u l t u r a l  system (Nye & Greenland, 1960; Ahn, 1970; 
Ruthenberg, 1980; Kleinman et  a7. ,  1995), but  w i th  sede n ta r i sa t ion  o f
v i l l a g e s  and an inc reas ing  pressure f o r  a g r i c u l t u r a l  land, the system 
experiences problems. The term s h i f t i n g  c u l t i v a t i o n  can also  be used to  
r e fe r  to  t h i s  next,  more sedentary stage in  a g r i c u l t u r a l  change, and 
' s h i f t i n g '  in  t h i s  case, and more commonly in  recent years,  r e fe rs  to  
the r o ta t i o n  o f  the use o f  a f i x e d  number o f  f i e l d s  (Peters  & 
Neuenschwander, 1988). In poor communit ies, such as e x i s t  throughout 
most o f  sub-Saharan A f r i c a ,  farmers must make adjustments to  the farming 
systems w i thou t  access to  a wide v a r i e t y  o f  techno log ica l  op t ions ,  
e s p e c ia l l y  those t h a t  requ i re  c a p i ta l  ou t la y .  Thus they  r e l y  h e a v i l y  on 
t r a d i t i o n a l  technolog ies  and procedures to  i n t e n s i f y  c u l t i v a t i o n  on
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decreased land holdings (Okafor,  1993), as exempl i f ied  by many areas o f  
south eastern N iger ia  such as Akwa Ibom State which i s  looked at  in  the 
present study. Chri s t i  aensen et  a l . (1995) argue t h a t  as wel l  as being 
the main under ly ing  cause o f  food s c a r c i t y ,  popu la t ion  pressure may also 
be the d r i v i n g  fo rce  f o r  a s o lu t i o n .
In  most areas o f  West A f r i c a  today, t r a d i t i o n a l  s h i f t i n g  c u l t i v a t i o n  has 
been adapted to  compensate f o r  inc reas ing  popu la t ion  pressure,  and the 
most common farming system i s  now the r o ta t i o n  o f  bush f a l l o w .  In t h i s  
system, c u l t i v a te d  f i e l d s  form pa r t  o f  a r o ta t i o n  pa t te rn  which can 
in vo lve  farm p lo t s ,  f a l l o w  land, and newly developed p lo t s  from c leared 
and burnt  f o re s t  areas. F e r t i l i t y  management o f  the farmland also 
in vo lves  a system o f  i n te rc ro p p in g  ( the mixing toge the r  o f  d i f f e r e n t  
crop species) and crop r o ta t i o n  s t ra te g ie s  (Richards,  1985), and in  some 
areas compounds contain i n t e n s i v e l y  managed home-gardens which produce 
crops c o n t i n u a l l y .  Igbozur ike  (1971) s ta tes  t h a t  the p ra c t i c e  o f  
in te rc ro p p in g  has given sustenance to  t r o p i c a l  a g r i c u l t u r e  in  the 
absence o f  modern techno log ica l  inpu ts  t h a t  have susta ined a g r i c u l t u r e  
in  more developed c oun t r ie s .  Increases in  food product ion  are s t i l l  
being achieved in  many areas by a con t inua l  expansion o f  c u l t i v a te d  area 
to  the de t r im ent  o f  ' n a t u r a l '  ecosystems, ra the r  than through any 
i n t e n s i f i c a t i o n  o f  land a l ready  being farmed (Okigbo, 1986). In areas 
where there  i s  no longer any f o r e s t  or  savanna i n to  which farmland can 
expand, the bush f a l l o w  system has become a r o ta t i o n  o f  p rev io us ly  
farmed p lo t s ,  and the pressure f o r  land has forced farmers in  some areas 
to  re tu rn  to  the same p lo t  a f t e r  two years,  wh i le  o thers  may c u l t i v a t e  
one p l o t  con t inuous ly  (Boers, 1990). The immediate r e s u l t  o f  t h i s ,  apart  
from s c a r c i t y  o f  f i rewood and wood f o r  house c o n s t ru c t io n ,  yam stakes 
and fehc ing  poles,  i s  the widespread inc idence of  s o i l  d e t e r i o r a t i o n  and
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degradat ion in terms of  the progress ive  loss o f  n u t r i e n ts  and breakdown 
o f  s o i l  s t ru c tu re  (Okafor,  1993).
Ahn (1970) has produced a usefu l  summary o f  the advantages and 
disadvantages o f  the s h i f t i n g  or bush f a l l o w  c u l t i v a t i o n  systems. The 
disadvantages are:  (1) the great  expend i ture o f  labour  needed when
f o r e s t  regrowth vege ta t ion  i s  c leared;  (2) the gene ra l l y  low y ie ld s  
assoc iated w i th  the system; (3) the cons iderab le  p ropo r t ion  o f  the t o t a l  
land which i s  in f a l l o w  and th e re fo re  not p roduc t ive  at  any one t ime;
and (4) the f a c t  t h a t  the system i s  s tab le  on ly  as long as f a l l o w
per iods  can be maintained f o r  an adequate per iod.  When f a l l o w  per iods 
are reduced, y ie ld s  dec l in e  s t i l l  f u r t h e r  leading to  even shor te r  
f a l l o w s ,  so e s s e n t i a l l y  the system on ly  works where the r a t i o  o f  land to  
people i s  h igh . The advantages o f  the system can be summarised as: (1) 
the annual cyc le  o f  work i s  d i c ta te d  by and adapted to  the seasons; (2) 
the newly p lan ted crop b e n e f i t s  f rom the ash der ived from burning a f t e r  
c le a r in g  and n i t r a t e  le ve ls  have been descr ibed as being h ighes t at  the 
beginning o f  the ra ins  when needed by the new crops; (3) in most f o re s t  
areas c le a r in g  i s  not complete and shade t rees  l e f t  standing give some
p ro te c t io n  to  the s o i l  and t h i s  and l i t t l e  weeding means t h a t  once
abandoned to  f a l l o w  the regrowth vege ta t ion  q u ic k ly  takes over;  (4) the 
farmer needs l i t t l e  c a p i ta l  but  s imple t o o ls  and h i s /h e r  own labour ;  and 
(5) provided f a l l o w  per iods are long enough, s o i l  regenerat ion  i s  
u sua l l y  s u f f i c i e n t  to  suggest t h a t  the system can be regarded as a 
permanent one. Fur ther  d e ta i l e d  d iscuss ions  o f  the bush f a l l o w  system 
and i t s  s t rengths  and weaknesses are found in  Ruthenberg, 1980; Okigbo, 
1985; Richards, 1985; Fresco, 1986; and Baker, 1989.
47
Ch.2 S.E .N iger ian  land-use systems
2.2 .2  Si ze o f  farms
F ie ld  s izes o f  most food crop farms are smal l ,  over 80% o f  farms being 
between < 1 and 5 ha (Okigbo, 1985), ranging from approx imate ly  0.5 -  
1.0 ha in the f o r e s t  b e l t  ( L a i ,  1991) to  2.0 -  4.0 ha in  open savanna 
land, al though farmers o f ten  c u l t i v a t e  a number o f  f i e l d s ,  located at  
d is tances o f  1 -  11 km from one another in  a s in g le  year .  The small s ize  
o f  the f i e l d s  i s  due to  a number o f  f a c to r s .  F i r s t ,  the amount o f  work a 
farmer and h i s /h e r  fam i ly  can do w i th  the farm implements a v a i la b le ,  
us u a l l y  a s imple hoe and a 'machet ' ,  i s  i n f l u e n t i a l  as the f o r e s t  or  
f a l l o w  bush must be cleared,  and the area i s  l i m i t e d  by the amount o f  
labour a v a i la b le  to  the farmer (Ahn, 1970). One f a c t o r  t h a t  became 
ev ident  dur ing t h i s  study i s  t h a t  due to  the d is tance o f  farm p lo t s  from 
the v i l l a g e s  and from each o the r ,  e s p e c ia l l y  in  f o r e s t  areas, farmers 
o f te n  have to  spend many hours wa lk ing to  the p l o t s ,  thus reducing the 
t ime a v a i la b le  f o r  a g r i c u l t u r a l  work. In areas where pressure f o r  
farmland i s  great  such as i s  found in  much o f  south eastern N ige r ia  
(Okafor,  1993), p l o t  s ize  i s  small because the land i s  scarce. In some 
cases, e s p e c ia l l y  in  yam farming areas, the s ize  o f  farm p lo t  may be 
determined by the amount o f  p la n t in g  mate r ia l  a v a i la b le .
2 .2 .3  A g r i c u l t u r a l  regions in  West A f r i c a
A g r i c u l t u r e  in  West A f r i c a  can be roughly  d iv ided  i n t o  a number o f  crop 
reg ions, which run approximate ly from west to  eas t,  but  many o f  the 
c h a r a c t e r i s t i c s  descr ibed above are common to  a l l  reg ions.  The roo t -c rop  
zone and the banana and p la n ta in  zone, which l i e  w i t h i n  the f o r e s t  b e l t ,  
are farmed predominant ly using the bush f a l l o w  system, w i th  banana and 
p la n ta in  product ion being conf ined to  areas where the re  i s  s t i l l  high
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f o r e s t  remaining which can be c leared to  produce 'new' farmland.  North 
o f  t h i s  area, in  the savanna reg ion ,  i s  a t r a n s i t i o n  zone where a 
combinat ion o f  root  crops and cerea ls  are grown, a lso  using the bush 
f a l l o w  system. The r i c e  c u l t i v a t i o n  zone begins in  Cote d ' I v o i r e  and 
extends westwards along the coast,  a l though pockets o f  r i c e  c u l t i v a t i o n
) occur throughout the region (Morgan & Pugh, 1969). Across the middle
b e l t  o f  West A f r i c a  i s  the cereal  product ion zone, w i th  Guinea corn 
being predominant in  the southern p a r t ,  and Bulrush m i l l e t  being most 
common in  the northern p a r t .  In t h i s  region too,  c a t t l e  rea r ing  i s  an 
impor tant  occupat ion as the area i s  r e l a t i v e l y  f r e e  from Tsetse f l y ,  
Goats, sheep and p o u l t r y ,  however, are present throughout West A f r i c a .
| 2 .2 .4  A g r i c u l t u r a l  change in  West A f r i c a
In West A f r i c a  a f t e r  co lo n ia l  ru le  had been imposed, some new crops such 
as co f fee  were in troduced,  but in  a number o f  cases, the a r r i v a l  and 
development o f  exo t ic  cash crops depended almost e n t i r e l y  on indigenous 
i n i t i a t i v e s  (Richards,  1985). For example cocoa was brought to  Ghana by 
a migrant r e tu rn in g  from Fernando Po (Crowder, 1968), a l though much o f  
the  development o f  i t s  c u l t i v a t i o n  techniques can be a t t r i b u t e d  t o  the 
c o lo n ia l  ad m in is t ra t io n  ( H i l l ,  1962), and Yoruba f reed slaves re tu rn in g  
 ^ f rom B raz i l  t o  Lagos c a r r ie d  w i th  them the technique f o r  producing g a r r i
(ground, fermented and d r ied  cassava mixed w i th  water t o  p rov ide an 
' i n s t a n t '  s ta p le )  which enables the use o f  high y i e ld i n g  ' b i t t e r '  
v a r i e t i e s  o f  cassava.
Al though on the whole investment in  the a g r i c u l t u r a l  sec tor  by French 
 ^ and B r i t i s h  c o lo n ia l  governments was l im i t e d ,  from 1900 onwards, more
a t t e n t i o n  began to  be given to  a g r i c u l t u r a l  research and extens ion.  Up
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u n t i l  1920, a c t i v i t i e s  by a g r i c u l t u r a l  departments in  B r i t i s h  West 
A f r i c a  were based on what i s  termed the 'Caribbean Model ' ,  t h a t  i s  
concen t ra t ion  on export  cash crops w i th  l i t t l e  or no thought f o r  
indigenous food supply (Bates & Lofch ie ,  1980). In 1920 an 
a g r i c u l t u r a l i s t  w i th  Indian exper ience was appointed to  the N iger ian 
Department o f  A g r i c u l t u r e ,  and w i th  Fau lkner 's  in f luenc e ,  g rea te r  
emphasis began to  be placed on peasant farmer food crops and farming 
systems (R icha rds ,1985).
Faulkner,  susp ic ious o f  o f f e r i n g  farmers u n t r ie d  innovat ions ,  placed 
much emphasis on research s t a t i o n  exper imenta t ion,  w i th  s h i f t i n g  
c u l t i v a t i o n  being the major focus o f  the research. Attempts were made to  
improve r o ta t i o n a l  f a l l o w  farming as i t  had become in much o f  N ige r ia ,  
w i th  emphasis on green manures and plan ted fa l lo w s  in  the south,  and 
at tempts  to  in troduce a system o f  mixed farming in v o lv in g  ox ploughing 
in  the nor th .  Fau lkne r 's  app rec ia t ion  o f  the mer i ts  and demeri ts o f  
s h i f t i n g  c u l t i v a t i o n  took longer  to  be accepted in  other  par ts  o f  West 
A f r i c a ,  but by the 1940s i t  was re a l i s e d  th a t  s h i f t i n g  c u l t i v a t i o n  was 
less a device o f  'barbar ism' and more a concession to  the nature o f  West 
A f r i c a ' s  s o i l s  (Richards,  1985).
The ec l ip se  o f  t h i s  approach to  a g r i c u l t u r e ,  and the re tu rn  to  favour  o f  
techno logy - in ten s ive  systems, was pa r t  o f  the t rend  in  B r i t i s h  West 
A f r i c a  which occurred in  the c l im a te  o f  post-war commodity shortages. 
A g r i c u l t u r a l i s t s  were in f luenced  by the pressure to  develop economic 
cash crops and by t rends  in  Western European a g r i c u l t u r e  towards 
increased mechanisat ion and s p e c ia l i s a t i o n .  As a r e s u l t  peasant 
a g r i c u l t u r e ,  and food crops in  p a r t i c u l a r ,  were l a r g e ly  ignored 
(Suther land, 1987). A number o f  p ro je c ts  i n i t i a t e d  at  t h i s  t ime have
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come to  be ob jec t  lessons in  how not to  undertake a g r i c u l t u r a l  
development: la rge  scale,  mechanised and e c o lo g i c a l l y  and soc io ­
economica l ly i n a p p ro p r ia te , but  s t i l l  commonly being introduced u n t i l  
the 1970s. Binns (1994) reviews severa l  la rge -s c a le  p r o je c t s ,  such as 
the 1947-52 East A f r ican  Groundnut Scheme which was unsuccessful ,  and 
concludes t h a t  some o f  the blame f o r  f a i l u r e s  can be a t t r i b u t e d  to  the 
f a c t  t h a t  ou ts ide  agencies d id  not at tempt to  discuss the f e a s i b i l i t y  o f  
the schemes w i th  local  people be fore  implementat ion.  Major investments 
in  research and development in  the 1960s and ea r ly  1970s c en t r ing  on 
cash cropp ing,  purchased in pu ts ,  h igh management l e v e ls  and techn ica l  
packages a lso experienced g e n e ra l l y  low le v e ls  o f  adopt ion (Suther land, 
1987).
From the ea r ly  1970s onwards, emphasis worldwide began to  be placed once 
again on the sm a l l -sca le  farmer ,  in  the form o f  In teg ra ted  Rural 
Development Programmes which used b io lo g i c a l  packages o f  f e r t i l i z e r  and 
h ig h - y ie ld in g  crop v a r i e t i e s ,  developed at  a g r i c u l t u r a l  research 
s t a t i o n s .  For example, the World Bank alone committed over US$ 1000 m 
dur ing  the 1970s to  sma l lho lder  p ro je c ts  in v o lv i n g  research and 
extens ion,  which rose to  US$ 4700 m in  the 1980s (F a r r ing ton ,  1994). 
However, as has been discussed in  Chapter 1, many such programmes have 
met w i th  l i m i t e d  success, al though S idd le  and Swindel l  (1990) suggest 
th a t  the improvement o f  basic needs f o r  small farmers has occurred in  
some cases, but th a t  t h i s  has been less  conspicuous than the advantages 
which have accrued to  the a lready  b e t t e r - o f f  farmer.
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2.3 A g r i c u l t u r e  in  N iger ia
U n t i l  the N iger ian c i v i l  war o f  1967-70, a g r i c u l t u r e  dominated N ig e r ia ' s  
economy, c o n t r i b u t i n g  53% to  GDP in  1965 (Baker, 1989). In  1973 
a g r i c u l t u r e  f e l l  from 43.03% o f  GDP to  28.56%, and cont inued to  dec l ine  
u n t i l  1984 when i t  began to  increase once more (Okuneye, 1992). During 
the  same per iod (1962-1980) o the r  sec tors  o f  the economy recorded 
p o s i t i v e  growth ra tes  (Table 2 .1 ) ,  and the a g r i c u l t u r a l  sec to r  on ly  
began to  recover in  the 1981-85 per iod  by which t ime other  sec tors  were 
recording negat ive growth ra tes .  Studies conducted in  ru ra l  N ige r ia  
in d ic a te  an average annual ra te  o f  i n f l a t i o n  o f  30% f o r  the a g r i c u l t u r a l  
sector  dur ing  1970-80, f a r  h igher  than the i n f l a t i o n  ra te  f o r  the na t ion  
as a whole which was 18.2% f o r  1970-78 (Baker, 1989).
Table 2.1 Annual growth ra tes  o f  GDP and se lec ted sectors  o f  the 
N iger ian economy, 1960-1985 ( A f t e r :  Olanrewaju,  1990).
Period GDP Agri  -  
c u l t u r e
Mi ni ng/  
Quarry i  ng
Manufac­
t u r i n g
D i s t r i  - 
bu t ion
1962-68 -0.15 -1.84 13.25 4.00 1.09
1970-74 15.63 -1.22 48.86 0.63 38.98
1975-80 2.75 -0.45 8.10 17.03 2.90
1981-85 -2.48 11.75 -6.75 -8.41 -3.95
However agr i  c u l tu re is  s t i l l  the mainstay o f Ni ger i  a ' s ru ra l  economy
engaging more than 75% o f  the popu la t ion ,  and being the dominant element 
in  ru ra l  land use (Areola,  1991) and c o n t r i b u t i n g  33.5% o f  GDP in  1993 
(Europa, 1995). Al though some w r i t e r s  suggest t h a t  the dec l ine  in  the
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a g r i c u l t u r a l  sector  was a r e s u l t  o f  the o i l  boom, For res t  (1993) argues 
t h a t  the o i l  boom had a p o s i t i v e  e f f e c t  on a g r i c u l t u r e ,  r a i s i n g  food 
p r ic es  due to  la rge increases in demand, and a l low ing  la rg e r  
a g r i c u l t u r a l  subs id ies  and more government spending in  ru ra l  areas.
In 1980, before the Federal Government launched the Green Revolu t ion  
programme, a team o f  N iger ian and World Bank consu l tan ts  surveyed past 
a g r i c u l t u r a l  product ion in  N ige r ia  and assessed t h a t  a gross demand f o r  
a l l  food items increas ing  at  a ra te  o f  3.5% per annum would occur in  the 
per iod 1981-85, wh i le  domest ic food product ion  was expected to  show a 
growth ra te  o f  on ly  1% per annum (Okuneye, 1992). I t  was t h e re fo re  
est imated t h a t  by 1985 food imports would have grown to  represent 24% o f  
the gross food supply o f  the coun try ,  a t rend which was impossib le  to  
mainta in due to  d e c l in in g  fo re ig n  exchange earnings from the o i l  market. 
Th is  i s  merely one per iod in  the h i s t o r y  o f  the post - independent 
Niger ian a g r i c u l t u r a l  sec to r  which has experienced dec l ine  f o r  many 
years (Okuneye, 1992; Idachaba, 1980) and which has prompted the 
estab l ishment o f  many d i f f e r e n t  government programmes aimed at  improving 
a g r i c u l t u r a l  produc t ion .
In  1977, a reo rgan isa t ion  o f  the reg iona l  marketing board system to  form 
a set o f  seven na t iona l  market ing boards took place (Fo r res t ,  1993), 
p r im a r i l y  to  promote the product ion  and marketing o f  t h e i r  respec t ive  
commodit ies -  cocoa, rubber,  co t ton ,  groundnuts,  g ra in ,  roo t  crops and 
o i l  palm. This was at tempted by s e t t i n g  f i x e d  p r ices  f o r  the 
a g r i c u l t u r a l  products,  but  over a la rge number o f  years the minimum 
p r ic e s  d id  not keep up w i th  consumer p r ic e  ind ices  and were f a r  lower 
than would b e n e f i t  the farmers.  This in  e f f e c t  acted as a d i s in c e n t i v e  
t o  farmers as the low p r ices  were i n s u f f i c i e n t  to  j u s t i f y  f u r t h e r
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investment in  t h e i r  farms, and the boards were even tua l l y  disbanded in  
1986 (Okuneye, 1992).
Operat ion Feed the Nation (OFN) was launched in  1976 and was a na t iona l  
emergency campaign designed to  s t im u la te  enough Niger ian a g r i c u l t u r e  to  
reduce the need f o r  food impor ts .  Farming inpu ts  such as seeds, 
f e r t i l i z e r ,  p e s t i c id e s ,  t o o l s ,  l i v e s to c k  and l i v e s t o c k  feed were 
provided to  farmers at  subs id ised p r ices  and a few people d id  b e n e f i t .  
However the small scale farmers who form over 90% o f  N ig e r ia ' s  farming 
popu la t ion  and who produce over 75% o f  t o t a l  a g r i c u l t u r a l  output  hard ly  
bene f i ted  (Okuneye, 1992) due to  a number o f  f a c to r s ,  the major one 
o f ten  being the poor d i s t r i b u t i o n  and/or ' l a t e  a r r i v a l '  o f  in pu ts .
A modif ied OFN programme, known as the Green Revolut ion Programme (GRP), 
was launched in  1980 s h o r t l y  a f t e r  the beginning o f  c i v i l i a n  ru le  
(Nzimiro,  1985). The GRP aimed to  acce le ra te  an increase in  a g r i c u l t u r a l  
p roduc t ion  by removing a l l  known c o n s t ra in ts  to  p roduc t ion ,  to  make the 
country  s e l f - s u f f i c i e n t  in  basic f o o d s tu f f s  and to  r e h a b i l i t a t e  export  
p roduc t ion ,  but was r e l a t i v e l y  unsuccessful  seeming on ly  to  b e n e f i t  
l a rge -s c a le  farmers (Okuneye, 1992). River Basin Development A u th o r i t i e s  
(RBDA), es tab l ished  in  1976 to  manage N ig e r ia ' s  water so th a t  
a g r i c u l t u r a l  p roduct ion could be c a r r ie d  out success fu l l y  in  areas where 
r a i n f a l l  i s  i n s u f f i c i e n t ,  a lso  had l i t t l e  to  show f o r  the N3 b i l l i o n  
spent on the programme due to  a number o f  problems such as poor 
management o f  i r r i g a t i o n  water and f e r t i l i z e r s ,  high c o n s t ru c t io n  costs 
and lack  o f  i n s t i t u t i o n a l  c a p a b i l i t y  (Takase & Nakashima, 1993).
In  Ju ly  1986 the Babangida Government announced a two year s t r u c t u r a l  
adjustment programme (SAP), funded by the World Bank and IMF, which
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aimed a t ,  among other  t h ing s ,  expanding non -o i l  exports  and ach iev ing 
s e l f - s u f f i c i e n c y  in  food. I t  i s  argued t h a t  a g r i c u l t u r e  has been the 
most successfu l  element o f  the SAP (Fo r re s t ,  1993) w i th  sharp increases 
in  food crop product ion and a r i s e  in  commodity expor ts .  This has been 
a t t r i b u t e d  to  th ree  main p o l i c i e s :
a) the deva lua t ion  o f  the na i ra  which has promoted commodity exports  
and discouraged cheap exports ;
b) the a b o l i t i o n  o f  s ta te  c o n t r o l l e d  commodity boards and a g r i c u l t u r a l  
produce p r i c i n g  r e s t r i c t i o n s ;  and,
c) the im pos i t ion  o f  an import  ban on wheat, maize and ba r ley .
However sm a l l -ho lde r  a g r i c u l t u r e  i s  s t i l l  exper ienc ing d i f f i c u l t i e s ,  
some of  which are discussed in 2 .3 .3  below, and many farmers are being 
adverse ly a f fe c te d  by SAP p o l i c i e s .
The cu r ren t  government at tempt at  improving a g r i c u l t u r a l  p roduct ion,  
par t  o f  the implementat ion o f  the SAP s ta r te d  in  1986, i s  based on a 
system th a t  was es tab l ished  in  1975 and known as A g r i c u l t u r a l
Development P ro jec ts  (ADPs) (Takase & Nakashima, 1993). In the 1986 
budget a c le a r  p r i o r i t y  was given t o  ADPs over RBDAs, and a new, wel l  
funded i n i t i a t i v e  through the D i re c to ra te  o f  Foods, Roads and Rural
I n f r a s t r u c t u r e  (DFRRI) was set up (Fo r re s t ,  1993). One importan t f a c to r  
o f  the ADPs is  t h e i r  in teg ra ted  approach to  ru ra l  development issues so 
t h a t  a g r i c u l t u r e  is  not looked at  in  i s o l a t i o n ,  but as pa r t  o f  the whole
ru ra l  scene. However, al though some successes have been achieved, the
usual problems o f  inadequate or i r r e g u l a r  fund ing ,  f requen t  changes o f  
loca l  and na t iona l  government and some poo r ly  conceived programmes have 
meant t h a t  the system i s  s t i l l  s t r u g g l i n g  to  e s ta b l i s h  i t s e l f  as a
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p o s i t i v e  fo rce  in ru ra l  development. For res t  (1993) concludes t h a t  in  
general SAP reforms were favourab le  to  the ru ra l  economy, but t h a t  above 
a l l  they do not appear to  have checked the dec l ine  in  l i v i n g  standards.
2.3.1 Common a g r i c u l t u r a l  systems
As has been noted above, the m a jo r i t y  o f  N iger ian farmers s t i l l  use 
t r a d i t i o n a l  farming methods, and are p r im a r i l y  subs is tence farmers 
(Baker, 1989), a l though there  are examples o f  we l l -deve loped systems o f  
cash crop product ion.  This i s  c a r r i e d  out on a small scale as the 
smal lho lder  accounts f o r  over 95% o f  a l l  a g r i c u l t u r a l  output in  N ige r ia  
( Iyegha, 1988) and i s  respons ib le  f o r  over 90% o f  the n a t io n ' s  food 
product ion (Oleyanu, 1980). There are many d i f f e r e n t  t r a d i t i o n a l  and 
in troduced a g r i c u l t u r a l  systems c u r r e n t l y  being p rac t is ed  in  N ige r ia ,  
and a la rge  p ropo r t ion  o f  these are a permutat ion o f  the bush f a l l o w  
system o f  c u l t i v a t i o n .
N ige r ia  can be d iv ided  i n t o  th ree  broad a g r i c u l t u r a l  zones (F igure  2 .1 ) :  
(1) the southern t re e  and roo t  crop zone, (2) the mixed crop zone and 
(3) the nor thern g ra in  zone (Nwafor, 1982; Onyemelukwe, 1982; Baker, 
1989; Areo la ,  1991), which correspond we l l  w i th  those descr ibed by Udo 
(1978) f o r  West A f r i c a  as a whole, and o u t l i n e d  in  2 .2 .3 .
1) The Southern Tree and Root Crop Zone occupies the t r o p i c a l  high 
f o r e s t  b e l t  and i s  a region o f  h igh and we l l  d i s t r i b u t e d  r a i n f a l l .  The 
major food crops grown main ly  in  the bush - fa l low  system and mixed 
toge ther  in  farm p lo t s  are roo t  crops (yam, cassava and cocoyam) and 
other  water dependent crops such as vegetab les,  p la n ta in s ,  beans, and 
maize. Pr imary f o r e s t ,  mature secondary f o r e s t  or  immature bush i s
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Figure 2.1 The broad a g r i c u l t u r a l  zones o f  N iger ia  and the d i s t r i b u t i o n  
o f  the major crops grown w i t h in  each zone ( A f te r :  Onyemelukwe, 1982; 
Nwafor, 1982; Baker, 1989 and Areo la ,  1991).
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c leared at  the s t a r t  o f  the farming season and the biomass i s  u sua l l y  
burned. Crops are then plan ted at  the beginning o f  the ra iny  season and 
most are harvested throughout the year as d i f f e r e n t  types mature, except 
cassava which i s  l e f t  to  grow f o r  eighteen months to  two years before 
being harvested. Tree crops prov ide  the major a g r i c u l t u r a l  revenue in  
the south,  cocoa dominates in  the west,  rubber in  the c en t ra l  southern 
reg ion and o i l  palm in  the south east.  The c u l t i v a t i o n  o f  swamp r i c e  i s  
a lso  ga in ing in  importance in  the south eastern pa r t  o f  the zone. Most 
o f  the study area i s  s i tu a te d  w i t h in  t h i s  zone.
2) The Mixed Crop Zone occurs in  the Guinea savanna reg ion.  In the
southern pa r t  o f  the zone, r a i n f a l l  i s  adequate f o r  some roo t  crop
c u l t i v a t i o n  and the area i s  cha rac te r ised  by the produc t ion  o f  yams, 
cassava and r i c e .  Here the system o f  c u l t i v a t i o n  i s  s im i l a r  t o  t h a t  
descr ibed f o r  the t ree  and roo t  crop zone, but o f te n  w i th  sho r te r  
fa l l o w s  and less biomass to  c le a r  and burn before p la n t in g .  In the
no r th ,  ce rea ls  such as maize, guinea corn and m i l l e t  are the dominant 
crops.  The Jos Plateau i s  an area in  which both t r o p i c a l  and sub­
t r o p i c a l  crops can be grown at  va ry ing  a l t i t u d e s  and i s  we l l  known f o r  
the product ion o f  many types o f  s u b - t ro p ic a l  vegetab les.  The 
northernmost pa r t  o f  the study area i s  included in  t h i s  mixed crop zone.
3) The Northern Grain Zone begins where r a i n f a l l  i s  no longer high
enough to  support  roo t  cropp ing.  Here due to  low r a i n f a l l ,  a sho r t  wet 
season and low humid i ty  the p r i n c i p a l  crops are m i l l e t ,  Guinea corn,  
r i c e ,  beans, cowpeas and groundnuts.  I t  i s  in  t h i s  zone t h a t  most o f  the 
l i v e s t o c k  p roduc t ion  also takes p lace,  w i th  much o f  the land being used 
as open savanna pasture to  suppor t  c a t t l e ,  goats and sheep.
58
Ch.2 S.E .N iger ian  land-use systems
2.3 .2  Indigenous a g ro fo r e s t r y  systems
The use o f  t rees  in  farming i s  common throughout N ige r ia  and as such 
many o f  the t r a d i t i o n a l  farming systems can be c l a s s i f i e d  as 
a g ro fo re s t r y .  The fo l l o w in g  s ec t ion  i s  an at tempt to  o u t l i n e  many o f  the 
indigenous a g ro fo re s t r y  p ra c t i c e s  to  be found in  N ige r ia .  I t  i s  by no 
means an exhaust ive l i s t  as the re  are many smal l ,  l o c a l i s e d  permutat ions 
to  be found o f  var ious a g r o fo re s t r y  systems, but i t  w i l l  g ive a p i c tu r e  
o f  the c u r re n t  scope o f  t r e e  use in  a g r i c u l t u r e .
1) Bush- fa l low c u l t i v a t i o n  uses t ree s  as an impor tant  pa r t  o f  the whole 
farming system. In areas o f  low popu la t ion  dens i ty  t h i s  i s  a sus ta inab le  
a g ro fo re s t r y  system and f a l l o w  per iods  are long enough f o r  woody 
vege ta t ion  to  r e -e s ta b l i s h  i t s e l f  and to  improve s o i l  f e r t i l i t y  and 
s t r u c t u r e  before the area i s  c leared f o r  c u l t i v a t i o n  once again 
(Adegbehin & Igboanugo, 1990). In these areas, t rees  dispersed 
throughout farmland are common (F igu re  2 .2 ) ,  some have been l e f t  at  
c le a r i n g ,  wh i le  o thers have been p lan ted by the farmer ,  and inc lude 
species used f o r  f r u i t ,  b u i l d i n g  poles,  fodder ,  l i v e  fenc ing ,  boundary 
markers, l i v e  stakes (F igure 2 .3)  medicines and even t im ber .  In  areas o f  
inc reas ing  popu la t ion  den s i t y  where f a l l o w  per iods  are s ho r te r  or no 
longer  e x i s t ,  t rees  g radu a l l y  become less common in  the farm p lo t s  as 
they are repeated ly  cut  and burnt  and even tua l l y  are e rad ica ted .  The 
s o i l  e ven tua l ly  becomes degraded and the area i s  unable to  support  the 
bush - fa l low  system o f  a g r i c u l t u r e  w i thou t  o ther  inpu ts  (Takase & 
Nakashima, 1993). Where farmers have modif ied the bush - fa l low  system to  
reduce damage to  n a t u r a l l y  occu r r ing  t rees  and to  p lan t  and main ta in  
o thers ,  the system once again moves towards being a sus ta inab le  
a g ro fo re s t r y  system.
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Figure 2.2 An id e a l i s e d  example o f  a 0.5 ha farm p l o t  in  the bush f a l l o w  
system showing the m ix tu re  o f  t rees  and crops common to  many farm p lo t s  
in  the high f o re s t  zone (not to  s c a le ) .
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Figure 2 .3  Mangifera ind ica  (mango) sap l ing  being used as a l i v e  stake 
f o r  yam product ion on a farm in  Abo Mkpang, Cross River  S ta te ,  November
1993 (Photo: the au tho r ) .
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2) Home garden systems are found in  many areas o f  N ige r ia  though are 
most common in south eastern pa r ts  o f  the coun try  where permanent, 
i n te n s iv e  m u l t i p l e  cropp ing,  combining food crops, woody species,  and
o f te n  penned or te thered  l i v e s t o c k ,  i s  p rac t ised  on areas o f  land around 
the home (Adegbehin & Igboanugo, 1990). Here high popu la t ion  d e n s i t ie s  
have made i t  necessary f o r  farmers to  i n t e n s i f y  t h e i r  c u l t i v a t i o n  
systems so t h a t  a t  le as t  some o f  the land i s  in  f u l l  t ime product ion 
(L a i ,  1991) and f u l l  use i s  made o f  a l l  p o te n t ia l  inpu ts  such as le a f  
l i t t e r  from t rees  and shrubs, animal manure and household waste. In a 
study o f  farming p rac t ices  in  south eastern N ige r ia ,  Lagemann (1977)
found t h a t  t re e  c u l t i v a t i o n  increases w i th  popu la t ion  pressure on the
land,  w i th  permanently c u l t i v a t e d  compounds c on ta in ing  a v a r i e t y  o f  t re e  
species in c lu d in g  o i l  palm, raph ia  palms, coconut and f r u i t  t re e s ,
in te rc ropped w i th  cassava yams and other  arable crops (Arnold,  1990). 
Okafor and Fernandes (1987) descr ibe in  d e t a i l  the home gardens o f  south 
eastern N iger ia  and l i s t  s i x t y - n i n e  d i f f e r e n t  t r e e  species th a t  are used 
as pa r t  o f  the mu lt i  s t o r i e d  cropp ing systems. I t  i s  accepted in  some 
c i r c l e s  th a t  such home gardens are e f f i c i e n t  and sus ta inab le  land use 
systems, but Torquebiau (1992) argues t h a t  the re  i s  l i t t l e  q u a n t i t a t i v e
evidence o f  t h i s  to  be found in  the l i t e r a t u r e .  However, he concludes
th a t  home gardens do possess a number o f  ' s u s t a i n a b i l i t y  a t t r i b u t e s '  
which help to  mainta in or even improve the resource base wh i le  meeting 
the fa rm er 's  needs.
3) The taungya system has been discussed in  d e t a i l  i n  1.4.1 and i t  was 
argued t h a t ,  in  the forms t h a t  are i n i t i a t e d  by f o r e s t r y  departments in  
N ige r ia ,  i t  cannot be c l a s s i f i e d  as an a g ro fo re s t r y  system. However,
where farmers have had the chance to  i n i t i a t e  t h e i r  own innova t ions ,
some permutat ions o f  the taungya system are deve lop ing which can more
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e a s i l y  be c l a s s i f i e d  as a g ro fo re s t r y  systems. A recent study f o r  the 
Cross River Sta te  Forest Department has revealed t h a t  in  p la n ta t i o n s  o f  
Gmelina and indigenous lo n g - r o ta t i o n  species i n i t i a l l y  es tab l ished  under 
the taungya system, farmers are inc reas ing  the spacing o f  the t ree s  by 
ca r ry in g  out t h in n in g  themselves, and then c u l t i v a t i n g  crops as an
I  understorey.  Some examples have been found in  the understorey o f  Gmelina
p la n ta t io n s  where food product ion  has taken place f o r  seven years as
farmers have f u r t h e r  developed the taungya system to  take account o f  the 
inc reas ing  pressure f o r  farm land, and have produced an a g r o fo re s t r y  
system in which both crops and t rees  b e n e f i t  (E t ta  pers. comm., 1994).
4) Permanent t r e e  crops are o f ten  grown in  con junc t ion  w i th  o ther  t r e e  
 ^ o r  arab le  crops in  sus ta inab le  a g ro fo re s t r y  systems. Oladokun (1990)
c a r r ie d  out a survey o f  cocoa farmers in  south western N ige r ia  which 
showed th a t  almost a l l  o f  them in te rc ropped other  crops, o f ten  s i x  or
more types, w i th  cocoa (F igure  2 .4 ) .  These inc luded food crops such as
p la n ta in ,  cocoyam, cassava, yam, maize, melon, cowpea and pineapple ,  and 
t r e e  crops such as o i l  palm, kola,  c o f fee ,  coconut and c i t r u s .  The 
comparat ive d i f f e re n c e s  in  p o p u la r i t y  o f  i n te rc ro p p in g  w i th  cocoa in  
d i f f e r e n t  areas seems to  depend on the amount o f  land l e f t  f o r  o ther  
crops, so t h a t  in te rc ro p p in g  w i th  a la rge  number o f  species i s  more 
 ^ l i k e l y  in  h ig h ly  populated areas.
5) Trees in  pas tures are common in  the  open savanna woodlands o f  the
Guinea savanna and Sudan savanna regions  o f  northern  N ige r ia  and prov ide
shade and some fodder f o r  the  c a t t l e .  Without formal agreement, herdsmen 
also usua l l y  l e t  t h e i r  c a t t l e  graze in  f o r e s t  p la n ta t io n s ,  most o f  which
|  are government-owned (Adegbehin & Igboanugo, 1990).
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Figure 2.4 Cocoa and banana t rees  growing in the shade o f  mature f o re s t  
t rees  in  a farm c le a r in g ,  Obung v i l l a g e ,  Cross River  S ta te ,  A p r i l  1993
(Photo: R.Dunn).
Much modern a g ro fo re s t r y  research has been c a r r i e d  out in  N ige r ia ,  
e s p e c ia l l y  at  the I n te rn a t i o n a l  I n s t i t u t e  f o r  T rop ica l  A g r i c u l t u r e  
( I ITA )  where a great  deal o f  work on a l l e y  farming has taken place 
(Takase & Nakashima, 1993). Examples o f  t h i s  and o ther  k inds o f  
a g ro fo re s t r y  are descr ibed by Kang et  a l . ,  1986; Adegbehin & Igboanugo,
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1990; Mulongoy & Sanginga, 1990; Jabbar et a l . s 1992; M i t t a l  e t  a l . ,  
1992 and Palada et  a l . ,  1992, and have been discussed in  1 .4 .1 .
2 .3 .3  Cons t ra in ts  on a g r i c u l t u r a l  product ion
U n t i l  N ige r ia  gained independence in  1961, a g r i c u l t u r e  was the most 
impor tant  sec to r  o f  the economy account ing f o r  more than 50% o f  GDP and 
over 75% o f  export  earnings.  However, due to  a number o f  d i f f e r e n t  
f a c to r s  discussed in  2.3 above, the a g r i c u l t u r a l  sec to r  has experienced 
d ec l in e  and in  1991 on ly  provided 39.9% o f  GDP (Smith,  1994). Al though a 
gradual recovery has begun to  take place in  the a g r i c u l t u r a l  sec to r ,  
the re  are s t i l l  a number o f  c o n s t ra in ts  which must be addressed before 
N ige r ia  can begin to  approach a g r i c u l t u r a l  s e l f - s u f f i c i e n c y .  These 
c o n s t ra in ts  are summarised by Okuneye (1992) as f o l l o w s :
a) A poor and inadequate extension system;
b) The use o f  crude or t r a d i t i o n a l  farm methods;
c) Heavy f i n a n c ia l  c o n s t r a in t s  fac ing  the farmers fo r c in g  them to  
produce products t h a t  are o f  immediate importance to  them ie .  food 
f o r  domest ic consumption ra th e r  than cash crops f o r  sa le ;
d) Lack o f  app rop r ia te  storage f a c i l i t i e s  f o r  farm produce;
e) Socio-economic c o n s t ra in ts  such as r i s k  avers ion,  land tenure 
problems, taboos, sanc t ions ,  e t c . ;
f )  Market i n e f f i c i e n c y  and p r i c i n g  p o l i c i e s  such as those imposed in  the 
past by market ing boards; and
g) E r r a t i c  weather c o n d i t io n s .
Due to  the sm a l l -sca le  and subsistence nature o f  a m a jo r i t y  o f  N ig e r ia ' s  
a g r i c u l t u r e  and in a p p ro p r ia te  government p o l i c i e s  and ac t ions  in  the
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1970s and e a r l y  1980s, there  i s  gene ra l l y  a low leve l  o f  investment on 
farms as the re tu rns  are poor (Olomola & Nwasu, 1993), and as a r e s u l t  
s imple t o o l s  such as hoes and cu t lasses  are used which make farm work 
labour  i n te n s iv e .  Whi le about 20 person hours are requ i red  to  produce 4- 
5 tonnes o f  maize per hectare in  some developed cou n t r ie s ,  as much as 
750-1 000 person hours are needed f o r  one hectare o f  maize on a
t r a d i t i o n a l  farm, the ou tput  o f  which i s  o f ten  less  than one tonne 
(Okuneye, 1992). This combined w i th  the use o f  poor seed s t r a i n s  and the 
burning o f  farms, which al though re leas ing  n u t r i e n t s  in  the form of  ash 
hinders the necessary s o i l  organisms needed to  f i x  n i t rogen ,  produces a 
low leve l  o f  a g r i c u l t u r a l  p r o d u c t i v i t y  in N ige r ia .  During the l a s t  
f i f t e e n  years there  has also been a r a p id l y  inc reas ing  number o f  
sma l lho lder  farmers, due in  pa r t  t o  mass unemployment o f  school leavers  
i n  the coun try  (Osemeobo, 1988) and w i th  g rea te r  pressure f o r  
a g r i c u l t u r a l  land, the s o i l  and many fo res ted  areas have q u ic k ly  become 
degraded and in  some areas g u l l y  eros ion and in  o thers  d e s e r t i f i c a t i o n  
have become ser ious problems. F i n a l l y ,  poor ru ra l  i n f r a s t r u c t u r e  has 
meant t h a t  even though farmers could ob ta in  reasonable p r ices  f o r  t h e i r  
produce, i t  i s  o f ten  p h y s i c a l l y  or f i n a n c i a l l y  impossib le  f o r  them to  
gain ready access to  markets,  so the in c e n t iv e  t o  increase product ion  
above a subs istence leve l  i s  l o s t .
2 .4  The study area
The study area i s  loca ted  in  the south eastern corner o f  N iger ia  
compr is ing Cross River Sta te  and p a r t  o f  Akwa Ibom State,  and l i e s  
approx imate ly  between 03°50T to  06°50'N, and 07°50' to  09°50'E. The area 
i s  s i tu a te d  in the t r o p i c a l  high f o r e s t  zone (F igure  2 .5) and i s  pa r t  o f  
a b e l t  o f  dense f o re s t  up t o  250 km wide which, in  the past ,  ran from
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Figure  2.5 The lo c a t ion  o f  the study area, and i t s  p o s i t i o n  as pa r t  of  
the West A f r ic a n  t r o p i c a l  high f o re s t  b e l t .
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Senegal across West A f r i c a  to  southern N ige r ia  connect ing w i th  f o re s ts
in  the Congo Basin,  in Gabon and in southern Cameroon. The area i s
charac te r ised  by almost con t inua l  high temperatures and h u m id i t ie s ,  
favourab le  to  the ex istence o f  s p e c ie s - r i c h  vege ta t ion  pa t te rn s .
Cross River Sta te  i s  a composi te reg ion o f  the lo w - l y i n g  Cross River 
p la in s  in  the south and two eastern high land areas. Much o f  the
landscape i s  gen t ly  undu la t ing ,  r i s i n g  g radu a l l y  from the coast 
northwards towards Benue Sta te  and eastwards towards the f o o t h i l l s  o f  
the Cameroon Mountains. Prominent high areas are the Oban H i l l s  which 
r i s e  to  915 metres above sea le v e l ,  and the Obudu Plateau which i s  at  
approx imate ly 1 400 metres above sea l e v e l .  To the west,  in Akwa Ibom, 
the land i s  f l a t t e r ,  and swampy areas are common.
The nor th  o f  Cross River State i s  dra ined by the Cross River and i t s  
t r i b u t a r i e s ,  w h i le  the south i s  drained by the Calabar, Kwa, Ikpan and 
Ebe r i v e r s .  Akwa Ibom i s  drained by the Ikpan, Kwa Ibo and Inyang Etim 
Ekpo r i v e r s .  The Calabar and the Cross River j o i n  t o  form a network o f  
creeks and an estuary near t o  Calabar. These la rge  r i v e r s  are pe renn ia l ,  
but water l e v e ls  vary g r e a t l y  w i th  the wet and dry seasons. During the 
ra iny  season the Kwa r i v e r ,  f o r  example, r i s e s  2.5 m above i t s  dry 
season leve l  (Hol land e t  a l . ,  1989), w h i le  in  the dry season even the 
la rg e r  streams may have such low f lows t h a t  v i l l a g e r s  exper ience
d i f f i c u l t y  in  ob ta in ing  adequate water  supp l ies .  Many o f  the smal ler  
streams disappear completely dur ing the dry season, even in  v i l l a g e s  
c lose  to  the f o r e s t ,  making water supp ly a common problem. Groundwater 
resources are sparse, and al though some aqu i fe rs  are presen t,  y ie ld s  are 
e r r a t i c  and the water i s  o f te n  s a l i n e ,  so would be u n r e l i a b le  supp l ies  
f o r  se t t lements .
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2.4.1 S o i ls
Al though there  fo l l o w s  a general d e s c r ip t i o n  o f  s o i l  types in  the study 
area, the present study i s  more concerned w i th  micro-edaphic c o n d i t io n s ,  
va ry ing  from farm p lo t  to  farm p l o t ,  r a th e r  than w i th  wider s o i l  
c l a s s i f i c a t i o n s .  These sm a l l -sca le  s o i l  p ro p e r t ie s  are discussed in  
Chapter 5 w i th  respect to  the b i o lo g i c a l  data c o l le c te d .
The study area i s  made up mainly o f  a c r i s o l s  and cambisols w i th  medium
to  low p r o d u c t i v i t y  (F igure  2 .6 ) .  Along the coast in  the de l ta  reg ion ,  
small areas o f  a l l u v i a l  s o i l s  are presen t,  which are predominant ly
poor ly  drained and have h ig h ly  v a r ia b le  hor izons w i th  c o n t ra s t in g  
te x tu re s ,  morphology and chemical p ro p e r t ie s  (CRADP Report,  1981). The 
low l y in g  p la in s  o f  Akwa Ibom c ons is t  o f  poo r ly  drained a c r i s o l s  w i th  
sporadic g leyso ls .  A la rge  m a jo r i t y  o f  the s o i l s  in  the study area are 
ac id  to  s t ro n g ly  ac id ,  have low s o i l  n u t r i e n t  le v e ls ,  a weak s t r u c t u r e  
and are h ig h ly  porous. In newly c leared f o re s t  areas, s o i l s  have high 
organ ic  carbon le v e ls  in  the t o p s o i l ,  but t h i s  hor izon i s  u sua l l y  less 
than 7 cm t h i c k  and le v e ls  f a l l  q u i c k l y  once c u l t i v a t i o n  takes place 
(WWF/ODNRI, 1989). Two major basa l t  f lows occur near Ikom and Obubra and 
form d i s t i n c t  areas o f  good q u a l i t y  f e r r a s o l s  which are deep, we l l  
s t ru c tu re d  and w i th  a high n u t r i e n t  s ta tu s .  L oc a l l y ,  s o i l s  around Ikom
are wel l  known f o r  t h e i r  high a g r i c u l t u r a l  p r o d u c t i v i t y .
Large pa r ts  o f  the study area are s u scep t ib le  to  eros ion losses w i th
in app rop r ia te  land use systems. Average annual s o i l  loss in  N ige r ia  i s
est imated at  30 tons per hectare ,  w i th  50% o f  t o t a l  s o i l  loss occur ing
in  the Eastern States (Boers,  1990). In the past ,  small farm p l o t s ,  an 
i n t a c t  bush f a l l o w  system and the maintenance o f  f o r e s t  on s lopes have
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Figure 2.6 The major s o i l  types o f  the study area ( A f t e r :  Cross River 
Basin Development P ro jec t  and Hol land et  a l . ,  1989).
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kept s o i l  losses to  a minimum, but w i th  inc reas ing  pressure f o r  
a g r i c u l t u r a l  land leading to  sho r te r  f a l l o w  per iods and the c u l t i v a t i o n  
o f  marginal areas, s o i l  eros ion i s  becoming more o f  a problem (Boers, 
1990). When the f o re s t  i s  c leared f o r  farmland, the i n t e n s i t y  o f  
r a i n f a l l  and the depth o f  the r e g o l i t h  in  areas such as Cross River 
S ta te ,  can b r ing  about very rap id  and la rge -s c a le  eros ion e f f e c t s .  Under 
sa tu ra t io n  c ond i t ion s ,  s o i l  s l i p  can b r ing  down e n t i r e  h i l l s i d e s ,  
toge the r  w i th  the f o r e s t  they bear (Morgan, 1983).
2 .4 .2  Cl imate
A general d e s c r ip t i o n  o f  the c l im a te  o f  the study area w i l l  appear in 
the f o l l o w in g  sec t ion ,  w i th  more d e ta i le d  discuss ions o f  seasona l i t y  and 
r a i n f a l l  pa t te rns  appear ing in  Chapter 5, as pa r t  o f  the ana lys is  o f  
phenological  data c o l le c te d  dur ing the b i o lo g i c a l  s tud ie s .  The data were 
obtained from the Calabar and Ikom Meteoro log ica l  o f f i c e s  and from Cross 
River Nat ional  Park repo r ts .
Cross River  Sta te  has an average annual r a i n f a l l  o f  approx imate ly  3 500 
mm which i s  seasonal ly  d i s t r i b u t e d ;  the ra iny  season extending on 
average from A p r i l  t o  October,  w i th  a peak in  June /Ju ly ;  and a marked 
dry season o f  fo u r  to  f i v e  months, approx imate ly  beginning in  November. 
There i s  a general decrease in  r a i n f a l l  away from coasta l  areas 
northwards and westwards, and an increase in  the i n t e n s i t y  o f  the dry 
season moving from south to  no r th .
There i s  no data a v a i la b le  f o r  lo ca l  r a i n f a l l  i n t e n s i t i e s ,  but 
i n t e n s i t i e s  g rea te r  than 25 mm hr"^ are p o t e n t i a l l y  e ros ive  (Hol land e t  
a 7., 1989) and i t  can be assumed t h a t  much o f  the ra in  t h a t  f a l l s ,
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Calabar Airport 26.7'C 2755 mm
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Figure 2.7 C l im a t ic  diagrams f o r  Calabar A i r p o r t  and Four Corners,  Ikom 
produced using data obtained from Calabar and Ikom Government 
Meteoro log ica l  o f f i c e s  f o r  1973-1993 (compi led by K. Schmit t ,  1994).
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e s p e c ia l l y  dur ing the storms at  the beginn ing and end o f  the wet season, 
has a higher i n t e n s i t y  than t h i s .  (The author has o f ten  recorded 
i n t e n s i t i e s  o f  more than 40 mm h r -  ^ in  her garden in  Ca labar. )  A 
c r i t i c a l  per iod occurs at  the end o f  the dry season as land i s  exposed 
when cleared before p la n t in g  begins and the erosion r i s k  i s  high. During 
the wet season proper,  the r a i n f a l l  i s  more prolonged, but less in tense.
Except in  the few areas over 500 m, temperatures are always high in  the 
study area and there  i s  l i t t l e  annual v a r i a t i o n ,  w i th  the lowest 
temperatures occu r r ing  dur ing the ra in y  season. R e la t ive  humid i ty  is  
also high, but f a l l s  from south to  no r th ,  and values are highest  dur ing 
the ra iny  season. Figure 2.7 shows a cl imadiagram produced using data 
from Calabar and Ikom meteoro log ica l  o f f i c e s .
Wind speeds are gene ra l ly  low, except dur ing  storms at  the beginning and 
end o f  the wet season when speeds o f  up to  70 km h r -  ^ are poss ib le  and 
can cause damage to  b u i ld in g s ,  farms and f o r e s t .  The wind i s  usua l l y  
sou the r ly ,  but n o r t h e r l y  winds are experienced more dur ing the dry 
season when the dusty Harmattan wind moves southwards (Hol land e t  a h ,  
1989).
2 .4 .3  Vegetat ion
The d e f i n i t i o n s  used f o r  the va r ious  f o r e s t  types descr ibed in  t h i s  
sec t ion  are taken from a combinat ion o f  Hall  & Swaine's (1981) 
d e s c r ip t i o n s  o f  Ghanaian f o r e s t  types and H a l l ' s  (1977, 1981) work on 
fo re s t  types in  N ige r ia ,  from which f u r t h e r  d e t a i l s  can be obtained. The 
study area can be d iv ided  i n t o  two main vege ta t ion  zones and several
A
minor vege ta t ion  types (F igure  2 .5) which correspond wel l  w i th  the
 ;  --------
Some v e g e t a t io n  ty p e s  a r e  c r e a t e d  by human a c t io n s  (e g -  F ig u r e  2 * 8 ) .
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0 1 0  CASSAVA
m a i e e COCOYAM
COCOYAM
w n A r ru to  h a v e s
TALLOW
MA|EE
OLD CASSAVA
CALLOW
CASSAVA
KEY
A. P A f r ic a n  pear ( Uacryodes e d u l i s )
B Banana ( Musa sapientum)
C Coconut ( Cocos n u c i f e r a )
G Guava ( Psldium guajava)
G.E. Garden egg ( Solanum a e t h 1 op 1 cum)
K Kola nut ( Kola n i t i d a )
M Mango ( Mangi f era  Indi ca)
0 Orange [ C i t r u s  spp. )
O.P. O i l  palm [ E l a e i s  gu l neens i s )
P Pawpaw ( Car i ca  papaya)
R Raphia palm (Raphla hooker i )
S.S. Soursop ( Annona mur i cata)
T .T . Timber t r e e  (Ai i l i c i a  excelsa)
W A fr ic a n  walnut  ( Coula e du l i s )
VEG. Vegetables -  tomato, green l e a f ,  water  l e a f ,  garden egg.
F Factory fo r  d i s t i l l i n g  palm wine to make ' l o c a l  g i n ' .
Figure 2.8 One o f  the most common v e g e ta t io n  types in  the west o f  the 
study area has been produced by human a c t i v i t y  -  a homegarden in 
Obiokpok (not to  sca le ,  source: own data,  1993).
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a g r i c u l t u r a l  zones o f  N ige r ia ,  descr ibed in  2 .3 .1 .  The south i s  in  the 
high f o re s t  b e l t ,  and approx imate ly  60% o f  N ig e r ia ' s  remaining t r o p i c a l  
moist  high f o re s t  (Whitmore, 1990) i s  found in Cross River S ta te ,  the 
most fo res ted  s ta te  in  the coun try  (Cobham, 1994). The area i s  made up 
o f  a combinat ion o f  Wet Evergreen, Moist  Evergreen, Moist  Semi-deciduous 
and Dry Semi-deciduous f o r e s t  (Hal l  & Swaine, 1981) w i th  the l a t t e r  two 
types being most common at  the boundary between pr imary and we l l  
developed secondary high f o r e s t ,  and 'd e r i v e d '  savanna and southern 
Guinea savanna areas (R ichards,  1952). Hal l  (1981) s ta tes  t h a t  the re  i s  
a south-eas tern  sub-group which i s  f l o r i s t i c a l l y  d i s t i n c t  from o ther  
high fo re s t  types in N ige r ia ,  and t h i s  encompasses the study area. The 
terms pr imary and secondary f o r e s t  are used in  t h i s  d e s c r ip t i o n  to  
d i f f e r e n t i a t e  between those areas o f  f o r e s t  t h a t  have re c e n t l y  been 
d is tu rbed ,  and those which have not .  C o l l e t t  (1994) suggests t h a t  the 
term secondary f o r e s t  should be used f o r  f o re s ts  where the e f f e c t s  o f  
d is tu rbance can s t i l l  be detected in  s t r u c tu r e  and/or f l o r i s t i c s ,  
whereas pr imary f o r e s t  w i l l  u sua l l y  be s e l f - m a in ta in in g ,  w i th  the  major 
species regenera t ing under the normal d is tu rbance regime f o r  the area.
The pr imary,  or  c u r r e n t l y  und is tu rbed,  areas o f  Wet Evergreen and Moist  
Evergreen f o re s t  are dominated by dense woody vege ta t ion  w i th  many t re e ,  
shrub and ep iphyte species,  beneath which grasses are v i r t u a l l y  absent.  
Some e a r ly  researchers (Cheva l ie r ,  1917; Mi ldbread, 1922) have claimed 
t h a t  no real  s t r a t i f i c a t i o n  e x i s t s  in  A f r i c a n  high f o r e s t ,  w h i le  others  
(Richards,  1952; Keay, 1953; Longman and Jenik ,  1974; Whitmore, 1990) 
have shown th a t  the re  i s  a general u n i f o rm i t y  o f  s t r u c t u r e  w i th  th ree  
s t r a t a  o f  t rees  e x i s t i n g  in  r e l a t i v e l y  mature high f o r e s t .  The top 
st ra tum i s  made up o f  emergent t rees  o f  30 to  40 metres in  he igh t ,  w i th  
most o f  the va luab le  t imber  t ree s  such as Khaya i v o re n s is  A. Chev.,
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Piptadenestrum af r icanum  (Hook. f . )  Brenan, Pycnanthus angolens is  
(Welw.) Warb., and Terminal ia  iv o re n s is  A. Chev,, being found in  t h i s  
la y e r .  The second stratum c ons is ts  o f  a great  v a r i e t y  o f  woody species 
o f  10 to  30 metres t a l l  w i th  t h e i r  crowns touching l a t e r a l l y  t o  form the 
upper canopy. The t h i r d  s tra tum, or understorey,  i s  made up o f  t ree s  o f  
up to  15 m, o f te n  bound toge the r  w i th  woody c l imbers .  Below t h i s  i s  a 
shrub and herbaceous layer  and i t  i s  f rom t h i s  t h a t  a la rge  p ropo r t ion  
o f  the great  v a r i e t y  o f  non-t imber  f o r e s t  products (NTFPs) are der ived ,  
in c lu d in g  species o f  c l imbers ,  f u n g i ,  herbaceous p la n ts ,  and animals f o r  
bush meat. From personal observa t ions in  Cross River S ta te ,  i t  i s  the 
l a t t e r  d e s c r ip t i o n  which seems to  f i t  most c lo s e ly  to  the f o r e s t  
s t r u c tu r e  in  the pr imary and mature secondary high f o r e s t .
Where the f o r e s t  has been c leared f o r  c u l t i v a t i o n  in  the past,  mainly  in  
the Moist  and Dry Semi-deciduous f o r e s t  areas, secondary f o r e s t  has 
become es tab l ished ,  dominated by f a s t  growing pioneer  species such as 
Musanga cecrop io ides  R. B r . ,  Trema o r i e n t a l i s  ( L . )  Blume and A l b i z i a  
zyg ia  which have short  l i f e  spans, and T r ip lo c h i t o n  s c le rox y lon  K. 
Schum., Termina l ia  superba Engl. & D i e l s . ,  and M i l i c i a  excelsa  (Welw.) 
Benth. ,  which p e r s i s t  and w i l l  become emergents in  any r e s u l t i n g  high 
f o r e s t .  In  Akwa Ibom, in  the west o f  the study area, most o f  the f o r e s t  
has been converted in to  farmland so t h a t  on ly  smal l ,  i s o la te d  groves o f  
f o r e s t  or  bush remain.
Throughout the study area, in  places where fo re s t  i s  repea ted ly  c leared 
and burnt  f o r  c u l t i v a t i o n ,  secondary f o r e s t  succession i s  ev en tua l l y  
replaced by 'd e r i v e d '  savanna which i s  an open savanna woodland. Since 
the p u b l i c a t i o n  o f  Gr iesbach 's  work (1872) savanna has commonly been 
de f ined as vege ta t ion  w i th  a cont inuous grass laye r  and u sua l l y
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sca t te red  t re e s .  However, i t  i s  an ecosystem which i s  loca ted  in  a 
t r a n s i t i o n  zone between ra in  f o re s t  and desert  and i s  ext remely  v a r ia b le  
in  both space and t ime (Schmit t  & Adu-Nsiah, 1993). Lamotte and Bou l ie re  
(1983) s ta ted  t h a t  the re  i s  no such th ing  as a t y p i c a l  savanna 
ecosystem, r a th e r  there  i s  a g rad ien t  o f  re la ted  ecosystems ranging from 
open woodlands to  almost t r e e le s s  steppes. This f i n a l  d e s c r ip t i o n  i s  
most app rop r ia te  f o r  the c o n s ta n t ly  changing vege ta t ion  o f  the der ived 
savanna zone o f  Cross River S ta te .  These areas i n i t i a l l y  have a number 
o f  f o r e s t  species present,  but  are q u i c k l y  invaded by t a l l  savanna grass 
species such as Imperata c y l i n d r i c a  ( L . )  Rausch.. Most f o r e s t  species 
are k i l l e d  by f requent  f i r e s  w i th  on ly  a few species such as Dia l ium  
guineense and M a rg a r i t a r i a  d isco idea  ( B a i l ! . )  Webster s u r v i v i n g .  Derived 
savanna i s  s im i l a r  phys iognomica l ly ,  and to  some ex ten t  f l o r i s t i c a l l y ,  
t o  the southern Guinea savanna, but i t s  o r i g i n s  are betrayed by the 
presence o f  w i l d  o i l  palms ( E lae is  gu ineens is ) and some o ther  t rees  
c h a r a c t e r i s t i c  o f  high f o r e s t  areas (Richards,  1952). Recent work by 
Leach & Fairhead (1994) suggests t h a t  in  some cases 'd e r i v e d '  savanna i s  
i n  f a c t  land t h a t  has been savanna f o r  much longer than has p rev io us ly  
been w ide ly  accepted, and in  Guinea and probably o ther  fo res t-savanna 
t r a n s i t i o n  zones o f  West A f r i c a ,  what have been c a l l e d  f o r e s t  r e l i c s  are 
in  f a c t  areas o f  f o re s t  t h a t  are deve lop ing and being maintained as pa r t  
o f  the landscape due to  human ac t ions .  The landscape i s  sa id  t o  be ' h a l f  
f u l l '  r a th e r  than ' h a l f  empty' o f  f o r e s t  vege ta t ion .
The vege ta t ion  in  the nor th  o f  the study area i s  c l a s s i f i e d  as southern 
Guinea savanna (Richards,  1952), and cons is ts  o f  a fo res t-savanna 
mosaic. Savanna woodland predominates,  the most common t re e  species 
inc lude Danie l  1ia  o l i v e r i  (Ro l fe )  Hutch. & Da lz . ,  Vi tex  doniana Sweet,
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and A f z e l i a  a f r i c a n a  Sm. . A la rge  number o f  grasses also e x i s t ,  but  the 
shrubby weed Chromolaena odorata  L. has d isp laced them in  many areas.
Mangrove f o r e s t ,  as descr ibed by Whitmore (1990),  is  conf ined to  the 
south o f  the study area, e s p e c ia l l y  around the Cross River es tuary .  The 
vege ta t ion ,  cha rac te r ised  by t rees  w i th  s t i l t  roots  and v iv ipa rous  
rep roduc t ion ,  i s  mainly made up o f  Rhizophora spp. ,  Hal lea spp. and an 
e x o t i c  palm from Asia,  Nypa f r u t i c a n s  Wurmb., in troduced to  Calabar in  
1906 (Adegbehin & Nwaigbo, 1990), which has become abundant in  the Cross 
River  es tuary and the Niger De l ta .
2 .4 .4  Populat ion
Cross River  Sta te  has a la rge  number o f  d i f f e r e n t  e thn ic  groups spread 
throughout  the s ta te .  The major ones inc lude  the E f iks  and Ejagham who 
occupy the south o f  the s ta te ,  and the Ekois compris ing the Bahumono, 
Yakurr ,  Biase, Mbembe and Abgbo people in  the cent re .  In the nor th  o f  
the  s ta te  are found the sm a l le r  groups o f  V a l la ,  Yache, Uke l le ,  Bette ,  
B o k i , Eteng, Ikom, Akujuk,  Nkim, Nkum and Bekwarra (Otu, pers comm., 
1993). There are several major language groups, and many very lo c a l i s e d  
v a r i a t i o n s  in d i a l e c t ,  even from v i l l a g e  to  v i l l a g e  in  some areas, but 
a l l  have Bantu as a common l i n g u i s t i c  roo t  (Morr ison , 1989). In Akwa 
Ibom there  are on ly  th ree  major e thn ic  groups, namely Anang, Oron and 
I b i b i o  a l l  w i th  t h e i r  own languages, but severa l  minor groups are also 
present who speak lo ca l  d i a le c t s  o f  the major languages. A m a jo r i t y  o f  
the popu la t ion  in  the study area a lso  speak P idg in  Engl ish.
Popu la t ion  d e n s i t ie s  are g e n e ra l l y  low in  Cross River State,  est imates 
o f  an average o f  50 to  100 in h a b i ta n ts  per km2 e x i s t  w i th  even lower
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d e n s i t ie s  in  the fo res ted  areas (Hol land et a h ,  1989), and are much 
h igher  in  Akwa Ibom, which i s  one o f  the most densely populated s ta tes  
in  N ige r ia  (Olomola & Nwosu, 1993), w i th  up to  600 in h a b i ta n ts  per km2 
(Boers, 1990). As a r e s u l t  o f  the pressure f o r  farm land a r i s i n g  from 
the high popu la t ion  dens i ty  in  Akwa Ibom, the re  i s  c u r r e n t l y  a great  
deal o f  m ig ra t ion  i n t o  Cross River  in  an at tempt t o  f i n d  new areas to  
c u l t i v a t e .  Disputes over land ownership among indigenous communit ies are 
common in  the study area and in  1992 and 1993 f i v e  c lashes between 
communities have occurred, r e s u l t i n g  in  the loss o f  many l i v e s  and 
damage to  p rope r ty ,  and render ing many people homeless. There i s  also 
general i l l  f e e l i n g  towards non- ind igenes o f  Cross R iver  Sta te  when they 
e s ta b l i s h  farms or harvest t im ber  and/or  NTFPs from the S ta te 's  f o r e s t s .
2 .4 .5  Sett lement  pa t te rns
Most o f  the popu la t ion  o f  Akwa Ibom and Cross River S ta tes  l i v e  in  ru ra l  
se t t lements  c o n s is t i n g  o f  small hamlets and v i l l a g e s .  In Akwa Ibom these 
tend to  have a dispersed p a t te rn ,  w i th  the home compounds being 
sca t te red  around the whole v i l l a g e  t e r r i t o r y  so t h a t  each has a 
cons iderab le  area o f  farmland ad jacent to  the house (F igure  2 . 9 . a) 
(S idd le  & Sw inde l l ,  1990). In Cross River  the v i l l a g e s  and hamlets tend 
to  be nuc leated, w i th  a l l  houses toge the r  in  the cen t re  and farmland 
spread around the ou ts ide  o f  the se t t lement  (F igure  2 . 9 . b ) .  Beside many 
o f  the major roads, e s p e c ia l l y  in  Cross River S ta te ,  some o f  the 
o r i g i n a l l y  nucleated se t t lements  have become more l i n e a r  as they have 
grown and spread along the road (F igu re  2 . 9 . c ) .  Sett lement does not move 
w i th  changing lo ca t ions  o f  farm p lo t s  in  e i t h e r  Akwa Ibom or Cross River  
s ta te s ,  but in  the l a t t e r ,  farmers may sometimes set up camps and res ide  
on a d i s t a n t  farm p lo t  dur ing  busy per iods .
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a)
b)
c)
FARM/
BUSH
FARM/
BUSH
■
A ROADSIDE SETTLEMENT
FARMLAND
FARMLAND
A NUCLEATED SETTLEMENT
A DISPERSED SETTLEMENT
Figure 2.9 The th ree  set t lement  pa t te rns  most commonly found in  the
study area ( A f te r :  Udo, 1978).
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The major towns o f  Akwa Ibom and Cross River State,  Uyo and Calabar
r e s p e c t i v e ly ,  are the s ta te  c a p i t a l s .  Uyo has grown r a p id l y  s ince 1987 
when Akwa Ibom was separated from Cross River to  form a new s ta te .  
Calabar,  a town o f  approx imate ly 75 000 in h a b i ta n ts ,  i s  an old por t - town 
which began as a small f i s h i n g  v i l l a g e  and grew to  become an impor tant  
t r a d in g  po r t  dur ing the per iod o f  the s lave t rade ,  and i s  now the
a d m in is t ra t i v e  c a p i ta l  o f  Cross River  S tate.  The o ther  la rge  towns in  
Cross River  S tate,  such as Ugep, Ikom, Ogoja and Obudu, are located
along the main nor th -south  route .
2.5 Land-use systems in  the study area
Most o f  the people o f  the study area l i v e  in a ru ra l  environment and are 
engaged in  some form o f  a g r i c u l t u r e .  Therefore ,  apart  f rom a few towns 
and qua r r ie s ,  and some minor in d u s t r y ,  the res t  o f  the study area
comprises f o r e s t ,  secondary bush, f a l l o w ,  farm or p l a n t a t i o n  land. The 
f o l l o w in g  i s  a b r i e f  d e s c r ip t i o n  o f  the many ru ra l  land use systems to  
be found in  the study area. A l l  areas and p ropo r t ions  o f  land use types 
quoted are approximate and have been obtained from maps produced by the 
Cross River  Sta te  Forest ry  P ro jec t  and the Cross River Basin Development 
A u th o r i t y ,  and from Fores t ry  Department and Nat ional  Park repo r ts .
2.5.1 Forested areas
The la rg e s t  blocks o f  fo res ted  land in  the study area make up the Cross 
River Nat ional  Park, which was formed by Federal Decree No.36 in  1991 
and i s  approximate ly 355 000 ha o f  mainly pr imary or mature secondary 
t r o p i c a l  r a in  f o r e s t ,  most o f  which was p rev ious ly  Forest  Reserve. I t  i s
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d iv ided  i n t o  two main b locks,  the Oban D iv is io n  o f  approximate ly 274 000
ha in  the south which i s  cont iguous w i th  the Korup Nat ional  Park in
Cameroon, and the smal le r  Okwangwo D iv is io n  o f  approximate ly 81 000 ha 
in  the nor th .  The whole Nat ional  Park area was i n i t i a l l y  supported by 
the World Wide Fund f o r  Nature (WWF), but in  September 1993, the
management and funding o f  the Oban D iv is io n  was taken over by an E.E.C. 
funded p ro je c t ,  w h i le  WWF remain as adv isers to  the Okwangwo D iv i s i o n .  
There are c u r r e n t l y  a number o f  problems, a d m in is t r a t i v e  and p o l i t i c a l ,  
which mean t h a t  the f u tu re  o f  CRNP i s  now in  quest ion.
Forest  reserves were es tab l ished  dur ing  the 1920s and 1930s by the
Colon ia l  Forest Serv ice when la rge  areas o f  f o r e s t  were demarcated and 
p ro tec ted  by the laws o u t l i n e d  in  2 .5 .3 .  O r i g i n a l l y  there  were 610 000 
ha o f  f o r e s t  reserve, but much o f  t h i s  has become Nat ional  Park land. 
There fore  Cross River S ta te  now has approximate ly 270 000 ha o f  land 
under f o r e s t  reserve, al though on ly  about 72% o f  t h i s  i s  pr imary or 
mature secondary f o r e s t ,  the res t  being swamp f o r e s t  (4%) or having been 
c leared f o r  a g r i c u l t u r e  (18.5%), taungya or  p la n ta t io n s  o f  Gmelina 
arborea f o r  pulp p roduc t ion  (4%), or  o i l  palm (1.5%) (CRSFP(ODA), 1993). 
Akwa Ibom State has a much smal le r  area o f  f o r e s t  reserve, approx imate ly  
32 000 ha, o f  which 31 000 ha i s  swamp and mangrove f o r e s t  at  Stubbs 
Creek on the coast and has r e c e n t l y  been made i n t o  a W i l d l i f e  Sanctuary 
in  which no hun t ing ,  c u t t i n g  or c o l l e c t i o n  o f  products may take place 
(Akwa Ibom Fores t ry  Department, pers.  comm., 1993).
A l l  areas o f  f o r e s t  which e x i s t  ou ts ide  the Nat iona l  Park and Forest  
Reserves are def ined as 'p r o te c te d '  or  community f o re s ts .  These areas 
can be farmed and/or logged w i th  permission from the Fores t ry  Department 
but are e f f e c t i v e l y  under the con t ro l  o f  the loca l  communit ies, who have
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the r i g h t  t o  con t ro l  t imber  and NTFP e x t ra c t i o n  and to  demand fees and 
r o y a l t i e s  f o r  any products harvested by ou ts id e rs .  They can manage these 
f o r e s t  areas in  any way t h a t  they  see f i t ,  a l though permits  f o r  logg ing
should be obtained* e s p e c ia l l y  f o r  t imber  to  be t ranspor ted  away from
the v i l l a g e  and sold* so t h a t  i t  has the app rop r ia te  hammer marks 
i n d i c a t i n g  t h a t  i t  has been l e g a l l y  f e l l e d .
Not a l l  f o re s t  reserve land i s  safe from f o r e s t  c learance* even by the 
Forest  Department i t s e l f .  Ekinta*  an 11 000 ha f o r e s t  reserve in  the 
south east o f  the Sta te ,  prov ides a good example o f  acce le ra ted f o r e s t  
loss as a consequence o f  f o r e s t  p o l i c y  t h a t  favoured the establ ishment 
o f  f a s t  growing species.  The reserve was good q u a l i t y  high f o r e s t  u n t i l  
the l a t e  1970's but a programme o f  Gmelina arborea  p l a n ta t i o n
establ ishment by immigrant farmers using the taungya system (see 1 .4 .1 )  
was i n s t i g a te d .  However due to  a shortage o f  funds f o r  seed l ings and 
superv is ion  v i r t u a l l y  no p la n ta t i o n s  were es tab l ished ,  and in  less than 
a decade 90% o f  the f o r e s t  reserve had become cassava farms w i th  ha rd ly  
a t re e  standing (Dunn e t  a h ,  1996).
2 .5 .2  Tree crop p la n ta t i o n s
Some areas o f  p la n ta t io n s  also e x i s t  in  the study area. There i s  
approximate ly  9500 ha o f  Gmelina arborea  p l a n ta t i o n  in  Cross River Sta te  
which i s  used f o r  paper product ion  at  the N iger ian Newspaper
Manufactur ing Company (NNMC) in  Akwa Ibom State .  Al though the paper 
f a c to r y  i s  in  Akwa Ibom, the Sta te  on ly  has approximate ly  400 ha o f  
Gmelina p l a n ta t i o n ,  as the popu la t ion  dens i ty  o f  t h i s  s ta te  i s  nea r ly  
seven t imes th a t  o f  Cross River  Sta te  (Dunn et  a h ,  1996) so the re  i s  
high pressure to  use the land f o r  a g r i c u l t u r e  ra th e r  than f o r  f o r e s t r y .
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There i s  a lso a small area o f  Pinus car ibaea  More le t  p la n ta t i o n ,  near 
Uyo in  Akwa Ibom, f o r  long f i b r e  pulp product ion.
Rubber ( Hevea b r a s i l i e n s i s  (A .Juss . )  M eu l l .A rg . )  i s  grown on la rge
p la n ta t i o n s ,  owned e i t h e r  by the government or by p r i v a t e  companies. The 
area covered by rubber p la n ta t io n s  in  Cross River Sta te  i s  approx imate ly  
14 600 ha, w i th  less occu r r ing  in  Akwa Ibom State.  There i s  very l i t t l e
rubber produced by small holders in  the study area.
Large-scale o i l  palm ( E lae is  gu ineens is ) p l a n ta t i o n s ,  both government
and p r i v a t e l y  owned, cover approx imate ly  21 000 ha in  Cross River  Sta te .  
There are many sm a l l -sca le  p la n ta t i o n s  o f ten  owned by a few f a m i l i e s  who 
j o i n  fo rces to  harvest the palm f r u i t s  and process the o i l  and t h i s  i s  
e s p e c ia l l y  common in  Akwa Ibom where 'palm bush' i s  a dominant fea tu re .  
Processing o f  the palm o i l  i s  c a r r i e d  out e i t h e r  in  es ta te  f a c t o r i e s  or 
in  v i l l a g e s .  Much o f  the palm o i l  from t h i s  area i s  purchased by t rade rs  
and sold in  the nor th  o f  N ige r ia .
Cocoa ( Theobroma cacao) i s  produced mainly  by small ho lders  in  the study 
area, but the re  are about 400 ha o f  p r i v a t e l y  owned la rg e -s c a le  
p la n ta t i o n s  in  Cross River S ta te .  I t  i s  on ly  a minor cash crop in  south 
eastern N ige r ia ,  the m a jo r i t y  o f  N ig e r ia ' s  cocoa being produced in  the 
west o f  the coun try  as descr ibed in  2 .3 .2 .
2 .5 .3  Food crops
The major farming system in  the study area i s  the bush f a l l o w  system, as 
o u t l i n e d  in  2 .2 .1 ,  where farm p lo t s  are o r i g i n a l l y  c leared from fo re s t  
or  secondary bush by c u t t i n g  and burn ing ,  farmed f o r  one or  two years
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and then l e f t  to  f a l l o w  w h i le  a new p l o t  i s  used. In the high f o r e s t  
zone, where pr imary or mature secondary fo re s t  i s  s t i l l  present ,  the 
land is  c leared and burnt ,  and bananas and p la n ta in  are plan ted t h a t  
produce f o r  th ree  to  ten years.  The p l o t  i s  then l e f t  t o  f a l l o w  f o r  
th ree  to  f i v e  years and j o i n s  the other  p lo ts  in  the r o ta t i o n  system, in  
which a l l  the o ther  food crops are grown. The major crops in  the region 
are cassava and yam which are u sua l l y  p lan ted in  mounds and cassava i s  
grown f o r  one or two years before the p l o t  i s  once again l e f t  to  f a l l o w .  
The many other  crops grown in  d i f f e r e n t  combinat ions,  in te rc ropped w i th  
the cassava and yam, are shown in  Table 2.2.  In areas where there  i s  no 
longer any f o r e s t ,  the bush f a l l o w  system i s  s t i l l  p rac t ised ,  but 
w i th ou t  the f i r s t  stage o f  banana and p la n ta in  p roduc t ion ,  and o f ten  
w i th  sho r te r  f a l l o w  per iods.
Table 2.2 Key food crops grown both in  farm p lo t s  and home gardens in  
the study area (Source: own data 1992-93).
Botan ica l  Name Common name
Amaranthus caudatus Green le a f
Ananas comosus Pineapple
Arach is  hypogaea Groundnut
Capsicum annum C h i l l i  pepper
Cucumeropsis e d u l i s Melon
Cue urn is  sa t iv us Cucumber
Curcu rb i ta  pepo Ndi se
Dioscorea spp. Yam
Gnetum afr icanum Afang
Hib iscus  esculentum Okra
Ipomoea bata tas Sweet po ta to
Lycopersicon esculentum Tomato
Manihot escu lent  a Cassava
Musa parad is iaca PIantai  n
Musa sap ien t  urn Banana
Saccharum o f f i c in a ru m Sugar cane
Talinum t r i a n g u la r e Water l e a f
T e l f a i r i a  occ iden ta l  is Pumpki n
Vernonia amygdalina B i t t e r  l e a f
Xanthosoma mafaf fa Cocoyam
Zea mays Mai ze
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Wet r i c e  farming is  present in  many o f  the lo w - ly in g  swampy areas o f  the 
study region (see 3 .3 .2 ) .  Rice seedl ings ( Oryza s a t i v a  L . )  are ra ised in 
nurser ies  and then t ransp lan ted  to  the f i e l d s .  The f i e l d s  are o f ten  
la rge  and farmed by more than one fa m i ly ,  the boundar ies o f  each sect ion 
being marked by bamboo poles.  No i r r i g a t i o n  i s  used, the r i c e  grows 
dur ing the ra iny  season when the f i e l d s  are f looded and i s  harvested at 
the beginning o f  the dry season.
Figure 2.10 'Palm bush' in  Obiokpok v i l l a g e ,  Akwa Ibom State ,  June 1993
(Photo: the a u t h o r ) .
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In Akwa Ibom State ,  where the highest  popu la t ion  d e n s i t ie s  in  the study 
area e x i s t ,  an a g r i c u l t u r a l  system has evolved to  take account o f
shortened f a l l o w  per iods.  Here, h ig h ly  developed compound gardens o f  
approx imate ly  0.25 -  0.50 ha, compris ing woody pe renn ia ls ,  annual crops 
and l i v e s to c k  e x i s t  around each house as descr ibed in  2 .3 .2 .  The m u l t i ­
s to rey  s t r u c tu r e  and a d d i t io n  o f  crop residues,  household waste and 
animal manures maintain s o i l  f e r t i l i t y  and a l low  more sus ta inab le
produc t ion  o f  food crops (Okafor and Fernandes, 1987). Around the
v i l l a g e s  in  Akwa Ibom a f a l l o w  r o t a t i o n  system i s  used in  the f i e l d s  
which, due to  shor t  f a l l o w s ,  have very few t ree s  remaining. O i l  palm 
( E lae is  gu ineens is ) i s  the predominant t ree  as i t  i s  h ig h ly  valued and 
th e re fo re  preserved, and the f a l l o w  areas are gen e ra l l y  known as 'palm 
bush' (F igure  2 .10) .
2 .5 .4  L ivestock
The most impor tant  l i v e s to c k  in  the study area, both in  terms o f  income 
generated and n u t r i t i o n  provided,  are chickens, goats and sheep.
Chickens are u sua l l y  f re e  range and used mainly f o r  meat as most o f  the 
eggs l a i d  are kept f o r  hatching  chicks  which are more va luab le  than the 
eggs themselves. Goats and sheep are u sua l l y  e i t h e r  te thered  or f ree  
range, but penned animals are more common in  Akwa Ibom. In some v i l l a g e s  
goats and sheep are not al lowed to  be kept as, roaming f r e e l y ,  they 
o f te n  cause a great  deal o f  damage to  farms. Pigs are uncommon in the 
study area.
Trypanosomiasis spread by the t s e ts e  f l y  i s  present in  the study area, 
th e re fo re  c a t t l e  are on ly  present f o r  shor t  per iods  o f  t ime when they 
are brought from the nor th  t o  be s laughtered. However, a government
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owned c a t t l e  ranch does e x i s t  on the Obudu Plateau, which i s  f ree  from 
trypanosomias is due to  i t s  high a l t i t u d e .  The ranch covers an area o f  
about 64 km2 and breeds c a t t l e  f o r  both meat and d a i ry  p roduc t ion ,  as 
we l l  as goats and sheep.
2.6  Land tenure
Land tenure in  A f r i c a  i s  u s u a l l y  extremely complex, caused by a 
combinat ion o f  d i f f e r e n t  ca tegor ies  o f  land under t r a d i t i o n a l  law, the 
a d d i t io n  o f  modern land tenure laws and categor ies  o f  land, and a 
d i s t i n c t i o n  being made between t r e e  tenure  and the land on which t rees  
are plan ted.  Land tenure plays a s i g n i f i c a n t  r o le  in  the adopt ion and 
con t in ua t ion  o f  a g ro fo re s t r y  techno log ies  and Lawry et  a l . (1994) s ta te  
t h a t  66% o f  land in  N ige r ia  i s  under a tenure system th a t  provides long­
term s e c u r i t y  and i s  th e re fo re  favourab le  f o r  a g r o f o r e s t r y . Much o f  the 
in fo rm a t ion  given in  t h i s  sec t ion  has been obtained through d iscuss ions 
w i th  f o re s t  o f f i c e r s  and v i l l a g e r s  be fore  and dur ing  the f ie ld w o rk  
pe r iod  (A p r i l  1992 to  December 1993).
2.6.1 T r a d i t i o n a l  land tenure
The complex i ty  o f  t r a d i t i o n a l  land tenure  systems i s  l a r g e ly  due to  the 
ex is tence o f  va r ious  ca tegor ies  o f  land to  which d i f f e r e n t  ru les  and 
pa t te rns  o f  use app ly .  These land tenure systems have great reg iona l  
v a r i a t i o n s ,  and those found in south east N ige r ia  are less wel l  
documented and more complex than those o f  the south west (F ranc is ,  
1987). However an at tempt w i l l  be made to  descr ibe broad ly  the re levan t  
t r a d i t i o n a l  land tenure systems found in  the study area, even though
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there  i s  cons iderab le  v a r i a t i o n  in  eco log ica l  c ond i t ion s ,  popu la t ion  
d e n s i t ie s ,  farming systems, d i a l e c t  and term ino logy w i t h in  the reg ion.
In Cross River Sta te  each v i l l a g e  has community lands surrounding the 
v i l l a g e ,  on which i n d i v i d u a l s  can farm, but to  which they have no t i t l e .  
T i t l e  to  land can be achieved by in d i v i d u a l s  through in h e r i ta n c e ,  or  by 
c le a r in g  pr imary high f o r e s t  f o r  fa rm ing. Even i f  the c leared land is  
on ly  planted f o r  one season, no o ther  person has the r i g h t  to  occupancy 
at  any t ime in  the fu tu re  (Hol land et  a J . } 1987). In the case o f  land 
which i s  c leared or i n h e r i t e d ,  the owner has f u l l  r i g h t s  t o  i t s  produce, 
and may b u i l d  or p lan t  permanent crops on i t  as he/she pleases (Chubb, 
1961). In both Akwa Ibom and Cross River s ta te s ,  the a v a i la b le  land is  
d iv ided  i n t o  v i l l a g e  t e r r i t o r i e s  and people from one v i l l a g e  cannot own 
land from a d i f f e r e n t  v i l l a g e .  I f  any company wishes to  e s ta b l i s h  a 
p la n ta t i o n  on community land, then they must pay an annual ren t  t o  the 
community. For example ONREL, a la rge  o i l  palm and rubber es ta te  near 
Oban v i l l a g e ,  pay an annual ren t  to  the v i l l a g e  f o r  the use o f  i t s  land, 
and prov ide a generator and fue l  f o r  s t r e e t  l i g h t i n g  (F ranc is ,  1987).
Non-indigenes o f  the Sta te  have no t r a d i t i o n a l  r i g h t s  over land. Most 
immigra t ion  i n t o  Cross River Sta te occurs by I b ib i o s  and Ibos from Akwa 
Ibom, Abia and Enugu States which have popu la t ion  d e n s i t ie s  o f  up to  600 
in h a b i ta n ts  per km2, and they  are ob l iged to  rent  land from the 
indigenous communit ies. Even i f  pr imary f o r e s t  i s  c leared by non­
ind igenes, ren t has to  be paid w h i le  the immigrant remains in  the
community, but as long as ren t  i s  paid immigrants can c le a r  pr imary
fo r e s t  f o r  farmland as requ i red  and t h i s ,  in  combinat ion w i th  f o r e s t
c le a r in g  by ind igenes, poses a ser ious  t h re a t  to  the remaining high 
fo re s t  in  Cross River  Sta te .  Ho l land e t  a l . (1989) es t imate th a t  a t o t a l
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o f  2 830 ha o f  pr imary f o re s t  were c leared in  1988/89. In some areas o f  
Cross River State,  where pr imary f o r e s t  no longer e x i s t s ,  indigenes have 
to  rent  land f o r  farming from o ther  members o f  t h e i r  own community or  
from neighbour ing communit ies, and t h i s  i s  known as pledge land. Rents 
paid are usua l ly  token, o f ten  in  the form o f  g i f t s  o f  food and/or d r in k ,  
but  the farmer has unstable tenure ,  and has to  renew the p ledge / lease 
every year. Only annual crops may be p lan ted on pledge land, and i t  may 
not be b u i l t  on, as the e re c t io n  o f  b u i ld in g s  or p la n t in g  o f  t ree s  may 
increase the r e n t e r ' s  s e c u r i t y  o f  tenure which could e v e n tu a l l y  merge 
i n to  ownership (Chubb, 1961).
In  Akwa Ibom State ,  land i s  c l a s s i f i e d  by s p a t ia l  arrangement and in  
terms o f  use. The s p a t ia l  c a te g o r i s a t io n  o f  land d is t i n g u is h e s  compound 
land, near farmland and d i s t a n t  farmland.  The c l a s s i f i c a t i o n  o f  land 
according to  use d is t i n g u is h e s  groves, pasture land and farmland, and 
farmland can be f u r t h e r  c l a s s i f i e d  according to  vege ta t ion  and s o i l  type 
(F ranc is ,  1987) f o r  example, farmland rented to  grow on ly  cassava i s  
known s p e c i f i c a l l y  as 1Ntongwo' in  Obiokpok v i l l a g e .  Compound land i s  
always owned by the farmer or members o f  the fa m i ly  as t h i s  i s  where the 
house has been b u i l t .  Near and f a r  farmland i s  a lso o f ten  owned by the 
c u l t i v a t o r ,  but  in  areas o f  high popu la t ion  dens i ty ,  r e n t in g  farmland i s  
common and i s  c a r r i e d  out in  the same way as in  Cross River S ta te .
2 .6 .2  Tree tenure
Most t r a d i t i o n a l  A f r i c a n  p roper ty  systems d i s t i n g u i s h  between t rees  and 
the land on which they are p lan ted .  Rights t o  one may be held and 
t ra n s fe r r e d  independent ly o f  r i g h t s  t o  the o the r ,  so p a r a l l e l  and 
d i s t i n c t  systems o f  land and t re e  tenure can and do e x i s t  (F ranc is ,
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1987). I t  i s  essen t ia l  to  examine t re e  tenure in an i n v e s t i g a t i o n  o f
a g ro fo re s t r y  p o te n t ia l s  f o r  the study area as t h i s  w i l l  help to  exp la in  
fa rmers'  w i l l i n g n e s s  or re luc tance  to  p lan t  t rees  on t h e i r  farmland. 
T r a d i t i o n a l  t r e e  tenure laws have l i t t l e  v a r i a t i o n  w i t h in  the study 
reg i  on .
T r a d i t i o n a l  Taws r e l a t i n g  to  t re e  tenure t r e a t  var ious ca tegor ies  o f  
t ree s  in  d i f f e r e n t  ways, the s im p les t  d i s t i n c t i o n  being between 
n a t u r a l l y  regenerated t rees  ( w i l d i n g s )  and t ree s  p lanted by humans.
N a tu ra l l y  regenerated t ree s  are a u to m a t ic a l l y  the p rope r ty  o f  the land 
owner, but p lanted t rees  are the p rope r ty  o f  the p la n te r  even i f  he/she 
does not own the land. I t  i s  f o r  t h i s  reason t h a t  permission to  p lan t
t ree s  on rented land i s  u sua l l y  not given by the land lo rds .  This
s i t u a t i o n  means t h a t  the re  is  no in c e n t i v e  to  p lan t  t rees  on borrowed or 
rented land, and i t  i s  unusual f o r  permission to  be sought by the tenant 
to  do so. Any t rees  a lready  present on rented land remain the p rope r ty  
o f  the land lo rd  even when the land i s  under c u l t i v a t i o n  by a tenan t ,  and 
thus the land lo rd  alone has access to  any t r e e  products .  Trees present 
on community land, under c u l t i v a t i o n  by an i n d i v i d u a l ,  are the p rope r ty  
o f  the person farming the area dur ing  the c u l t i v a t i o n  per iod ,  but r e v e r t  
to  being community p roper ty  w h i le  the land i s  under f a l l o w .
In  many communit ies, t rees  which are viewed as economic species,  such as 
f r u i t  or  t imber  t re e s ,  are o f ten  w i l l e d  or  in h e r i t e d  separate t o  the 
land on which they are growing. I t  i s  th e re fo re  not uncommon f o r  a 
s in g le  t re e  to  be owned by th ree  or fou r  f a m i l i e s  who are descendants o f  
the o r i g i n a l  owner o f  the t re e ,  even though the land i s  used by on ly  one 
f a m i ly .  In such cases the t r e e  products are sold and the income is  
d iv ided  between the t r e e ' s  owners. When t ree s  are under community
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ownership,  f o r  example, a f r u i t  t r e e  growing w i th in  a v i l l a g e  t h a t  was 
present when the area was o r i g i n a l l y  s e t t l e d ,  the t r e e  products are 
usua l ly  sold and the income used f o r  v i l l a g e  development a c t i v i t i e s .
2 .6 .3  Modern land tenure
To f u r t h e r  compl icate mat ters ,  modern land tenure laws have been added 
to  the p i c t u r e  so th a t  areas may now have two or more sets o f  ru les  
regard ing land ownership and use. Examples o f  areas under 'modern' land 
tenure laws inc lude la rg e -s c a le  government p la n ta t io n s ,  f o r e s t  reserves, 
pro tec ted  f o re s t  areas and the Nat ional  Park and i t s  support  zone areas.
In September 1978, the Federal Government o f  N ige r ia  enacted a Land Use 
Decree which took e f f e c t  from October 1979. From t h i s  date a l l  land 
compris ing the t e r r i t o r y  o f  each s ta te  i s  vested in  the Governor o f  the 
s ta te  who holds i t  in  t r u s t  f o r  the b e n e f i t  o f  a l l  N iger ians .  Therefore 
the s ta te  has the r i g h t  t o  grant  s t a tu to r y  r i g h t s  o f  occupancy and 
charge ren t  f o r  the land. I t  can also revoke any customary r i g h t s  or 
acqu ire land f o r  p ub l i c  use, but i t  must pay the former occup ier  
compensation equal to  any improvements made to  the land. In the case o f  
a g r i c u l t u r a l  land, the s ta te  must a l l o c a te  to  i t s  former user, 
a l t e r n a t i v e  land f o r  a g r i c u l t u r e  (Hol land e t  a h ,  1989).
In the study area there are two major sets  o f  land tenure laws which are 
re levan t  to  farming and f o r e s t r y .  The f i r s t  o f  these are the laws 
concerning the f o re s t  reserves, most o f  which were decreed and the 
boundar ies demarcated in  the 1920s and 1930s by the c o lo n ia l  
ad m in is t ra t i o n .  The laws governing the fo re s t  reserves s ta te  t h a t  the re  
i s  t o  be no sm a l l -sca le  logg ing  or processing o f  t im ber  in  any reserve
92
" Ch.2 S.E.N iger ian  land-use systems
and hence no clearance f o r  a g r i c u l t u r e .  Logging may be c a r r ie d  out in  
f o r e s t  reserves on ly  in concessions granted to  es tab l ished  companies, 
but minimum g i r t h  l i m i t s  apply and no t ree s  may be f e l l e d  below the 
app rop r ia te  g i r t h  l i m i t  w i th ou t  spec ia l  permission from the Fores t ry
Department. NTFPs may be c o l le c te d ,  al though f o r  Garc in ia  spp.,  Randia
| spp. ,  Carpolobia lutea  G. Don, Laccosperma spp.,  Calamus spp. and
Maranataceae permits must be obta ined from the Fores t ry  Department f o r  
the c o l l e c t i o n  o f  commercial q u a n t i t i e s ,  as def ined by the cu r ren t  
regu la t io n s .  Hunting may also be c a r r ie d  out in  f o r e s t  reserves, w i th  
the except ion o f  some endangered species which are pro tec ted  by Federal 
Decree 11.
 ^ The second set o f  laws re levan t  to  a g ro fo re s t r y  are those concerning the
new Cross River National Park. This i s  an area in  which no human 
a c t i v i t y  (except f o r  research or tour ism)  i s  perm it ted ,  so no logg ing,  
c o l l e c t i o n  o f  NTFPs, c le a r in g  f o r  farms or  hunt ing  may take place.  This 
may produce an a r t i f i c i a l  reduc t ion  in  land a v a i la b le  f o r  a g r i c u l t u r e  
and b r ing  forward the need f o r  the i n t e n s i f i c a t i o n  and increased 
s u s t a i n a b i l i t y  o f  a g r i c u l t u r a l  systems in  Cross River Sta te .
Areas ou ts ide  both Forest Reserve and the Nat ional  Park and in c lu d in g  
^ Protected Forest  and Community Fores t ,  f a l l  under the 1978 Land Use
Decree (S idd le  & Sw inde l l ,  1990). With respect to  t rees  t h i s  means t h a t  
no t re e  may be f e l l e d  w i thou t  f i r s t  o b ta in in g  a permit  from the Fores t ry  
Department, and specia l  permission must be sought i f  the t re e  i s  below 
the minimum g i r t h  l i m i t  f o r  t h a t  species.  However, al though permits  are 
usua l l y  granted and are o f ten  seen merely as a f o r m a l i t y ,  when f o r e s t  or  
|  secondary bush are c leared f o r  farmland t h i s  law tends to  be ignored by
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both farmers and the Forest ry  Department and i s  only enforced f o r  t imber
p roduc t i  on .
2 .7  Conclusions
The f o l l o w in g  conclusions are drawn f o r  t h i s  chapter:
>
■ Most farming in  West A f r i c a ,  and in  N ige r ia  s p e c i f i c a l l y ,  i s  conducted 
by farmers o f  small p lo t s ,  using simple t o o ls ,  mainly f o r  subs is tence.
* The Niger ian a g r i c u l t u r e  sec to r  was in  dec l ine  from 1967 and on ly  
began to  recover in  the mid-1980s, but a g r i c u l t u r a l  s e l f - s u f f i c i e n c y  
f o r  the country  has s t i l l  not  been reached.
 ^ " Bush- fa l low r o ta t i o n  i s  the most common farming system in  the study
area, but i s  g radua l ly  becoming less  p roduc t ive  due to  pressure f o r
farmland caused by inc reas ing  popu la t ion  through both b i r t h  ra tes  and 
in  m ig ra t ion .
■ The study area i s  mainly in  the humid t r o p i c a l  high f o r e s t  zone, w i th  
the northernmost par ts  being loca ted in  the d r i e r  forest-savanna 
t r a n s i t i o n  zone.
if  ■ Land tenure issues in  the study area are complex, a r i s i n g  from a
combinat ion o f  t r a d i t i o n a l  and modern land and t re e  tenure laws.
>
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CHAPTER 3
F i e l d  r e s e a r c h  methods and t h e  s tu d y  v i l l a g e s .
3.1 I n t r o d u c t i o n
As discussed in  Chapter 1, to  date l im i t e d  a t t e n t i o n  has been paid to  
the a g ro fo re s t r y ,  or  farm f o r e s t r y ,  p o te n t ia l  o f  indigenous t ree s  and 
shrubs, or t o  the value o f  indigenous knowledge about loca l  
environments,  farming systems, and species in  much o f  the t r o p i c a l  
wor ld .  Rather, most examples o f  a g ro fo re s t r y  research and development 
p ro je c ts  have so f a r  concentra ted on a few woody species about which 
most i s  known, u s u a l l y  non-indigenous taxa.  In c o n t ra s t ,  a wide range o f  
loca l  species and techno log ies  have been la r g e l y  ignored. The major 
o b je c t i v e  o f  t h i s  study i s  th e re fo re  to  examine the s u i t a b i l i t y  o f  fou r  
c a r e f u l l y  se lec ted  indigenous t r e e  or shrub species f o r  i n te g ra t i o n  i n t o  
loca l  farming systems, both from the po in t  o f  view o f  t h e i r  eco log ica l  
p o te n t ia l  and o f  t h e i r  soc ia l  and economic a c c e p t a b i l i t y .
This chapter i s  a d e s c r ip t i o n  o f  the methodologies used in  the soc ia l  
and b i o lo g ic a l  surveys which took place.  I t  begins,  in Sect ion 3.2,  w i th  
a discuss ion o f  p a r t i c i p a t o r y  research techniques and t h e i r  relevance 
and use in the study. Sect ion 3.3 conta ins  d e s c r ip t i o n s  o f  the study 
v i l l a g e s ,  and a d iscuss ion  o f  how they were se lec ted .  Sect ion 3.4 
d e t a i l s  the soc ia l  survey methods used, in c lu d in g  the choice o f  
households and in fo rmants ,  and ques t ionna i re  development and use. 
F i n a l l y ,  in  Sect ion  3.5,  f u l l  d e t a i l s  o f  the methods used dur ing the 
b io lo g ic a l  s tud ies  are presented. I t  i s  hoped th a t  the unique 
combinat ion o f  soc ia l  surveys, p a r t i c i p a t o r y  meetings and b io lo g ic a l  
research w i l l  act  as an e a r ly  step in  an o v e r a l l  reappra isa l  o f  the
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p o te n t ia l  f o r  the use o f  indigenous t ree s  and shrubs and loca l  knowledge 
and innovat ion  in  the development o f  app rop r ia te  a g r i c u l t u r a l  systems.
3.2 P a r t i c i p a t o r y  research
Where poss ib le ,  the study at tempted to  use the research approach t h a t  
has become known as P a r t i c i p a t o r y  Rural Appra isa l  (PRA) which aims at  
i n v o lv in g  farming households from the very beginn ing o f  i d e n t i f i c a t i o n  
o f  needs to  the assessment o f  completed p ro je c ts  (McCracken et  aJ . ,
1988). PRA c a p i t a l i s e s  on and uses loca l  knowledge and s k i l l s  by
in v o lv in g  loca l  people in  c r u c ia l  dec is ion  making, so dec is ions  or
conclus ions  reached are p r a c t i c a l  and acceptab le t o  the people a f fe c ted
by them. Above a l l  i t  i s  a mind set by which researchers  regard farmers 
as t h e i r  equals or  pa r tne rs ,  w i th  whom impor tan t  lessons can be learned 
and re levant  dec is ions  made (A t te  pers.  comm., 1993). PRA does not aim 
t o  replace formal research techniques,  but r a th e r  i s  a frame o f  mind 
t h a t  i s  able to  make use o f  indigenous knowledge and s k i l l s  to
complement more t r a d i t i o n a l  research. Chambers and G u i j t  (1995:5) 
descr ibe PRA as "a growing fa m i ly  o f  approaches and methods to  enable 
loca l  people to  share,  enhance and analyse t h e i r  knowledge o f  l i f e  and 
c ond i t ions ,  to  plan and to  a c t " .
Dixon (1990) o u t l i n e s  a case from southern N ige r ia  where a study o f  the 
Var iegated Grasshopper ( Zonocerus var iegatus)  was undertaken in  order  to  
develop a c on t ro l  programme to  reduce damage t o  crops and t ree s .  Many 
farmers in the region had d e ta i le d  knowledge concern ing the l i f e  cyc le  
o f  the in sec t  and fa c to r s  i n f l u e n c in g  m o r t a l i t y  ra tes ,  and a few had 
already  begun t r i a l s  o f  t h e i r  own c on t ro l  programmes, along the l i n e s  o f  
those ev en tua l l y  suggested by the research p r o je c t .  Al though some
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d iscove r ies  made by the s c i e n t i f i c  team were beyond the scope o f  
farmers,  in  re tu rn  the farmers were able to  p rov ide d e ta i l e d  h i s t o r i c a l  
in fo rm at ion  o f  in sec t  a t tacks ,  as we l l  as the r e l a t i v e  s ig n i f i c a n c e  o f  
damage to  minor, but l o c a l l y  s i g n i f i c a n t  crops (eg. f l u t e d  pumpkin in 
eastern N ig e r ia ) .  The combinat ion o f  these two types o f  data led to  the 
development o f  a more l o c a l l y  app rop r ia te  c o n t ro l  programme than may 
have ar isen from a pu re ly  s c i e n t i f i c  po in t  o f  view. This i l l u s t r a t e s  the 
p o te n t ia l  advantages o f  a research pa r tne rsh ip  between s c i e n t i s t s  and 
farmers.
3 .2 .1 .  PRA techniques
PRA i s  not ,  th e re fo re ,  a methodology in  i t s e l f ,  but  i s  more a way o f  
combining a number o f  t r a d i t i o n a l  research techniques in  order t h a t  the 
study as a whole i s  the most app rop r ia te  t o  the chosen o b je c t i v e s ,  the 
t o p i c ,  a v a i l a b le  t ime and resources, and the s i t u a t i o n  on the ground. I t  
has evolved to  enable development p ro je c ts  being es tab l ished  in  ru ra l  
areas to  be researched and set up q u ic k l y ,  t o  address those problems 
t h a t  are seen by the communit ies t o  be the most impor tan t ,  and above 
a l l ,  to  in vo lve  loca l  people from the ou tse t .
A PRA team is  u sua l l y  made up o f  members w i th  d i f f e r e n t  s k i l l s ,  i f  
poss ib le  in c lu d in g  at  le as t  one soc ia l  s c i e n t i s t  ( s o c io l o g i s t ,  
a n th ro p o lo g is t ,  economist , community development e x p e r t ) ,  one na tu ra l  
s c i e n t i s t  ( f o r e s t e r ,  agronomist , s o i l  s c i e n t i s t ,  b i o l o g i s t ) ,  and w i th  
inpu ts  from many members o f  the loca l  community. The ro les  o f  the PRA 
team and the v i l l a g e r s  are gen e ra l l y  q u i te  d i f f e r e n t  from those th a t  
they are g en e ra l l y  accustomed to  p lay ing  in  development and research 
work, the v i l l a g e r s  moulding the shape o f  the PRA sessions and having
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most o f  the knowledge, and the ou ts id e r  PRA team ac t ing  as par tne rs  in  
lea rn ing  (Mascarenhas e t  a7. ,  1991). A t te  (1993) l i s t s  the f o l l o w in g  
techniques, a combinat ion o f  a l l  or  some o f  which may be used:
a) In te rv iews  and ques t ionna i re  surveys f o r  i n d i v i d u a l s ,  household 
groups and key in fo rmants ;
b) Use o f  secondary data sources;
c) D i rec t  observa t ion  in  the study area;
d) Sampling techniques t h a t  can be adapted to  p a r t i c u l a r  o b je c t i v e s ;
e) Cross checking in fo rm a t ion  f rom d i f f e r e n t  sources;
f )  Methods o f  o b ta in in g  q u a n t i t a t i v e  data -• rank ing,  matr ices,  
seasona l i t y  diagrams; and
g) Visual  data ana lys is  and p resen ta t ion .
In order f o r  the research techn iques, many o f  which have been used f o r  
many years in  more t r a d i t i o n a l  socio-economic and development research, 
t o  be used suc c e s s fu l l y  in  a PRA framework, the p r a c t i t i o n e r s  should use 
a number o f  s k i l l s  or  a t t i t u d e s  so t h a t  in fo rm a t ion  i s  c o l le c te d  and 
disseminated e f f e c t i v e l y ,  and p ro je c ts  are developed s e n s i t i v e l y .  Care 
should be taken to  mould the PRA so t h a t  i t  f i t s  in  w i th  lo ca l  customs, 
p ro toco l  and s i t u a t i o n s  in  a d e l i c a te  way. These s k i l l s  or  a t t i t u d e s  
i nc lude :
a) Considerable communication s k i l l s  w i th  many d i f f e r e n t  types and
categor ies  o f  people;
b) An in tense c u r i o s i t y  and w i l l i n g n e s s  to  learn  about new ( to  the
PRA p r a c t i t i o n e r s )  s i t u a t i o n s ;
c) S e n s i t i v i t y  t o  changes, events,  d i v e r s i t y ,  s ta tu s ,  loca l  e t i q u e t t e  
and p o l i t i c a l  or  c u l t u r a l  r u les ;
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d) A non-at tachment t o  s ta tu s  and power;
e) The capac i ty  t o  begin t o  analyse data as i t  i s  c o l l e c te d  so t h a t
any change in  d i rec t ion /em phas is  t h a t  i s  needed i s  noted as e a r l y
as poss ib le ;  and
g) The concepts and p ra c t i c e  o f  p a r t i c i p a t i o n  in v o lv i n g  every
re levan t  group.
(A t te  pers. comm., 1993)
Thus the PRA p r a c t i t i o n e r s  or ' o u ts id e r  p ro fe s s io n a ls '  have new ro le s .  
These inc lude :  convener f o r  groups; c a t a l y s t  and consu l tan t  t o  suppor t ,  
s t im u la te  and advise;  f a c i l i t a t o r  o f  farmers '  own ana ly s is ;  searcher and 
s upp l ie r  o f  m a te r ia ls ,  p r i n c i p l e s  and p ra c t ic e s  f o r  the farmers t o  t r y ;  
and t ra v e l  agent t o  enable farmers to  learn l a t e r a l l y  f rom each o ther  
(Chambers, 1993).
3 .2 .2  PRA in  the present study
This study was c a r r i e d  out over a per iod  o f  e ighteen months in  the 
f i e l d ,  and as such i t  can be argued t h a t  as a whole i t  was not s t r i c t l y  
a PRA, because i t  d id  not achieve re s u l t s  and begin p r o je c t  
implementation q u i c k ly .  However, throughout the study the emphasis was 
on indigenous t re e  species and loca l  knowledge about those species and 
the communities p a r t i c i p a t e d  as f a r  as poss ib le  in  the development o f  
the research framework. The research team comprised a 
geographer /agro fo res te r  and an a g r i c u l t u r a l  economist and, being 
f a m i l i a r  w i th  the v i l l a g e s ,  was able to  approach the work so t h a t  no 
of fence was given to  people in  the v i l l a g e ,  and so t h a t  the communit ies 
were given the chance to  p a r t i c i p a t e  in  the study as much as poss ib le .
99
Ch.3 F ie ld  research methods
The f i r s t  stage o f  the study was the c o l l e c t i o n  o f  in fo rm a t ion  about the  
use o f  woody pe renn ia ls  in the study v i l l a g e s .  An in fo rma l ques t ionna i re  
was developed in  such a way t h a t  i t  was f l e x i b l e ,  and the emphasis on
p a r t i c u l a r  t o p ic s  could be changed as the in te rv ie w s  progressed as
discussed in  3 .4 .  A c hec k l is t  o f  po in ts  t o  be covered was fo l lowed  by 
in te rv ie w e rs ,  but  where farmers wanted to  discuss a p a r t i c u l a r  p o in t  in  
more d e t a i l ,  or  t o  add some in fo rm at ion  not i n i t i a l l y  on the l i s t ,  t h i s  
was able t o  take place.  For example d iscuss ion  o f  c r e d i t  f a c i l i t i e s  f o r  
farmers and lack  o f  cap i ta l  was on ly  a minor t o p i c  on the o r i g i n a l
c h e c k l i s t ,  but  many o f  the in formants  (52% o f  respondents in  Abo Mkpang 
and 48% o f  respondents in Igon igon i )  wished to  discuss t h i s  in  g rea t  
d e t a i l  as we l l  as re la ted  to p ic s  such as the d i f f i c u l t y  o f  buying t o o l s  
and lack o f  access to  chemical inpu ts ,  as they f e l t  they were major 
a g r i c u l t u r a l  c o n s t ra in ts .  At t h i s  stage most o f  the in te rv ie w s  were
c a r r ie d  out on a one-to-one basis in  the respondent 's  house or on the
farm. In fo rm a t ion  was also gathered on o ther  re levan t  t o p ic s  such as
laws r e l a t i n g  to  t re e  p lan t ing  or ha rves t ing ,  and any a g r i c u l t u r a l
problems encountered.
The second stage o f  the study, the b i o lo g i c a l  observa t ions and t r i a l s ,  
was the le as t  p a r t i c i p a t o r y  o f  the th ree  in  t h a t  the s e le c t io n  o f  sample 
t rees  and the monthly b io lo g ic a l  measurements were c a r r i e d  out by the 
researcher.  However the se lec t ion  o f  the fou r  woody species t o  be 
s tud ied was c a r r ie d  out in  c lose c o n s u l ta t i o n  w i th  the farmers,  as
discussed in  3 .5 .  Attempts were also made to  get se lec ted farmers to  
p a r t i c i p a t e  in  v i l lage -based  germinat ion t r i a l s  o f  the fo u r  species.
The t h i r d  stage o f  the research aimed to  combine both the fa rmers '  
knowledge about loca l  a g r i c u l t u r a l  systems and t h e i r  problems, and the
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b io lo g i c a l  data c o l l e c te d  f o r  the fou r  se lec ted t re e  species.  The 
problems o u t l i n e d  by farmers dur ing the f i r s t  stage o f  the research were 
re-examined w i th  a view to  addressing some o f  them by making use o f  the 
germina t ion ,  growth and phenological  data c o l le c te d  dur ing  the 
b i o lo g i c a l  s tud ie s .  This stage o f  the research encountered a number o f  
problems which meant t h a t  meetings evolved along d i f f e r e n t  l i n e s  in  the 
two v i l l a g e s .  Not as much was achieved dur ing  t h i s  p a r t  o f  the research 
as was envisaged a t  the ou tse t ,  but  some usefu l  lessons were learned and 
have been incorpora ted  i n t o  the development o f  a PRA framework f o r  use 
by extens ion agents and o ther  f i e l d  s t a f f  as descr ibed in  Chapter 8. 
However i t  i s  hoped th a t  the meetings acted as a c a ta l y s t  f o r  some
farmers,  who were al ready aware o f  many o f  the a g ro fo re s t r y  p o t e n t i a l s  
o f  the se lec ted  t ree s  and who may be able to  develop modif ied farming 
systems w i th  which to  experiment.  A f u l l  d e s c r ip t i o n  o f  the meetings 
held dur ing t h i s  stage o f  the study i s  presented in  Chapter 6.
3.3 Se lec t ion  o f  the  study v i l l a g e s
Before embarking on the f i e l d  work f o r  t h i s  study, research was c a r r i e d  
out in  U.K. and in  N ige r ia  in  order to  determine the most useful  areas 
from which to  se lec t  the study v i l l a g e s .  The study area as a whole,
loca ted in  south eastern N ige r ia ,  was se lec ted  f o r  the f ie ld w o rk  because
the author would be l i v i n g  in  the region w i th  her husband who had been
posted the re  on an ODA-funded f o r e s t r y  p r o je c t .  However, i t  i s  a lso a 
region in  which l i t t l e  work o f  t h i s  k ind had p re v io u s ly  been c a r r ie d
out,  and where many changes in  ru ra l  land use were tak ing  place, so i t
was f e l t  t h a t  i t  would be an app ropr ia te  area in  which to  ca r ry  out such 
research .
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Due to the nature o f  t h i s  s tudy, i t  was necessary, e s p e c ia l l y  dur ing the 
ques t ionna i re  survey and p a r t i c i p a t o r y  meetings stages, to  have 
developed p o s i t i v e  r e la t i o n s h ip s  w i th  the p a r t i c i p a n t s .  Therefore in
order  f o r  the researcher to  become very f a m i l i a r  w i th  the study 
v i l l a g e s ,  on ly  two were se lec ted  f o r  the main research. In order  t h a t
comparisons could be made, the v i l l a g e s  chosen were located in  two 
d i f f e r e n t  vege ta t ion  zones, Abo Mkpang in  an area w i th  much r e l a t i v e l y  
i n t a c t  t r o p i c a l  high f o r e s t ,  and Igon igon i  in  der ived savanna in  which 
l i t t l e  or  no f o r e s t  remains, though some woody species are s t i l l  
a v a i la b le  and in  use (Figure 3 .1 ) .
The main c r i t e r i o n  used f o r  s e le c t io n  o f  one study v i l l a g e  from each o f  
the vegeta t ion zones was the recept iveness o f  the people in each v i l l a g e  
to  the work. When desc r ib ing  the study to  the v i l l a g e r s ,  academic 
reasons f o r  the work were emphasised so th a t  people were not susp ic ious 
th a t  the work was being c a r r ie d  out f o r  a government agency and 
th e re fo re  be tempted to  w i thho ld  in fo rm a t ion  (Dixon & Leach, 1984).
Approximately  f i f t e e n  v i l l a g e s  were v i s i t e d  dur ing p re l im in a ry  f ie ld w o rk  
( A p r i l  -  June 1992) and the purpose o f  the study was discussed w i th  the 
c h ie f  and o ther  v i l l a g e r s  before the f i n a l  se le c t io n  o f  two was made in 
Cross River S ta te .  Approval to  work in  the area was also sought and
obtained from re levan t  government agencies such as the Cross River State 
Fores t ry  Department and the Cross River  Nat ional  Park. This process was 
eased by prev ious  contac t  and good r e la t i o n s h ip s  w i th  these bodies
before f ie ld w o rk  was i n i t i a t e d .
Obta ining demographic data in  N ige r ia  i s  extremely d i f f i c u l t .  De ta i led  
re s u l t s  o f  the Government Census c a r r ie d  out in 1992 s t i l l  have not been
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Figure 3.1 The lo c a t io n  o f  the three study v i l l a g e s .
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released due to  many under ly ing  p o l i t i c a l  problems at tached t o  the data, 
such as the a l l o c a t i o n  o f  Sta te  Government Funding according to  the 
popu la t ion  o f  each s ta te .  Therefore ,  based on in fo rm a t ion  in  a CRNP 
repo r t  (Hol land et  a h ,  1989) and on the a u th o r 's  prev ious exper ience 
(both immediately p r i o r  to  the study and w h i le  l i v i n g  in  o ther  areas o f  
N ige r ia  f o r  many years from the age o f  12) a pragmatic at tempt was made 
to  se lec t  v i l l a g e s  which were rep res en ta t iv e  in  s ize ,  phys ica l  
s t r u c tu r e ,  and a c c e s s i b i l i t y ,  o f  many ru ra l  v i l l a g e s  in  the s ta te .
Once f i e l d  work began, the two v i l l a g e s  were v i s i t e d  once a month f o r  
th ree  or four  days each dur ing  the per iod  o f  the ques t ionna i re  survey. 
A f t e r  the s e le c t i o n  o f  the study t re e s  in  each v i l l a g e ,  regu la r  v i s i t s  
cont inued in  order  to  make monthly measurements and observa t ions.  During 
the f i n a l  p a r t i c i p a t o r y  meetings stage o f  the f i e l d  work v i s i t s  o f  two 
to  th ree  days were made to  each v i l l a g e .  Access to  Abo Mkpang and 
Igon igon i  was d i f f i c u l t ,  e s p e c ia l l y  dur ing the ra in y  season when the 
t racks  leading to  them become t reacherous.  A Landrover was used f o r  a l l  
f i e l d  v i s i t s ,  essen t ia l  dur ing the wet season when the road to  Abo 
Mkpang was impassable to  a l l  but  four -wheel  d r i v e  veh ic le s .  An i t i n e r a r y  
o f  f i e ld w o rk  v i s i t s  i s  shown in  Appendix B.
In a d d i t io n  to  the two main study v i l l a g e s ,  a t h i r d  v i l l a g e ,  Obiokpok, 
was also se lec ted from a neighbour ing s ta te ,  Akwa Ibom, Forest has not 
ex is ted  in  t h i s  region f o r  a longer  per iod  o f  t ime than in  the main 
study area and more in te n s iv e  farming methods have evolved to  coun te rac t  
the increased pressure f o r  farmland. Obiokpok, t y p i c a l  o f  many v i l l a g e s  
in  Akwa Ibom, was se lected due t o  contacts  a lready having been 
es tab l ished w i t h in  the v i l l a g e ,  and th e re fo re  the a b i l i t y  t o  get 
approval q u ic k l y  and e a s i l y  from the Ch ie f  and the V i l l a g e  Council  f o r
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work to be c a r r i e d  out .  As a matter o f  cour tesy,  the Akwa Ibom Sta te
Fores t ry  Department was also informed about the work. The ques t ionna i re
survey alone was c a r r ie d  out in  t h i s  v i l l a g e  in  order  to  gather some 
background and comparat ive in fo rm a t ion  f o r  the study as a whole.
3.3.1 Study V i l l a g e  1: Abo Mkpang
Abo Mkpang i s  located in  Boki Local Government Area (LGA) in  the
nor thern h a l f  o f  Cross River  S ta te ,  approximate ly between the two major 
towns o f  Ikom to  the south west and Obudu to  the nor th  east .  I t  i s  a 
v i l l a g e  o f  approximate ly f o u r  hundred in h a b i ta n ts  made up o f  about 
f o r t y - f i v e  households arranged in  a nucleated pa t te rn  (F igure 3 .2 ) .  Abo 
Mkpang i s  10 km from any sur faced road, and e s p e c ia l l y  dur ing the ra in y  
season, the bush road lead ing to  i t  i s  impassable to  a l l  but four-wheel  
d r iv e  veh ic les .  Most o f  the dw e l l ings  in  the v i l l a g e  are cons t ruc ted  
from poles and mud, w i th  metal roo fs  (Figure 3 .3 ) ,  al though some
v i l l a g e r s  have cement block houses.
S i tua ted  in  the high f o r e s t  zone in  an area th a t  i s  s t i l l  he a v i l y  
fo res ted ,  p r im a r i l y  Wet Evergreen and Moist  Evergreen f o re s t  as 
descr ibed in  2 .4 .3 ,  the v i l l a g e  i s  in  an area o f  low popula t ion dens i ty  
and i s  in  the Support Zone o f  the newly formed Cross River Nat ional  
Park, being one o f  the c lo ses t  v i l l a g e s  to  the park i t s e l f .  Obta in ing 
water supp l ies  in  the dry season i s  a major problem f o r  the community, 
when the few streams loca ted c lose to  the v i l l a g e  disappear,  and 
v i l l a g e r s  have to  walk i n to  the f o re s t  in  order to  c o l l e c t  c lean water.  
During the wet season most water used f o r  d r in k in g  and cooking i s  
ra inwater  c o l le c te d  from roo fs ,  w h i le  bath ing and c lo thes  washing i s  
done in nearby streams.
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Figure 3.2 Sketch map o f  Abo Mkpang, Cross River S ta te ,  showing the 
number o f  people res iden t  in  each house, produced by a combinat ion o f  
the v i l l a g e r s  and the researchers dur ing  the survey per iod ,  1992.
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Figure 3.3 The cent re  o f  Abo Mkpang v i l l a g e ,  showing the t y p ic a l  mud 
houses w i th  corrugated metal roo f in g ,  October 1994 (Photo: the au thor ) .
A g r i c u l t u r a l  product ion by in h a b i ta n ts  o f  Abo Mkpang i s  la rg e ly  f o r  
subs is tence,  the food crop farms being c u l t i v a t e d  as par t  of  a bush 
f a l l o w  system and the crops being grown in a pa t te rn  o f  in te rc ro p p in g .  
Cassava is  the main s tap le  grown, combined w i th  a m ix ture  o f  many o f  the 
other  food crops l i s t e d  in Table 2.2 (Figure 3 .4 ) .  Forest  land i s  s t i l l  
e a s i l y  obtained and 91% o f  respondents acqu ire new land by f o re s t  
c learance,  wh i le  on ly  6.5% expand t h e i r  farm area by i n h e r i t i n g  land 
th a t  has been c u l t i v a te d  in the past .  Due to  the abundance of  
und is turbed f o r e s t  land, many of  the f a m i l i e s  also own banana 
p la n ta t io n s  which are developed on ly  on newly c leared farm p lo t s .  Banana 
stems are brought back to  the v i l l a g e  from the farm each day and the 
produce is  then sold weekly to  buyers who come to  the v i l l a g e  (Figure
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Figure 3.4 An example o f  a food farm growing cassava and bananas, near 
Abo Mkpang, Cross River S tate,  September 1993 (Photo: the au tho r ) .
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3 .5 ) .  The general f e e l i n g  i s  t h a t  the re  not a s i g n i f i c a n t  pressure f o r  
a g r i c u l t u r a l  land. Only 15% o f  respondents f e l t  t h a t  a v a i la b le  land i s  
l im i t e d ,  w i th  85% s t a t i n g  t h a t  the re  i s  p len ty  o f  land. Therefore f a l l o w  
per iods  are on average fo u r  to  seven years in length ,  w i th  a range o f  
two to  f i f t e e n  years,  and crop y ie ld s  are said to  be s a t i s f a c t o r y .  
Because o f  t h i s ,  l i t t l e  i s  a c t i v e l y  done to  maintain s o i l  f e r t i l i t y  on 
the farms, but some v i l l a g e r s  add household waste to  backyard gardens to  
improve s o i l  f e r t i l i t y  the re .  The on ly  l i v e s to c k  in  the v i l l a g e  are 
chickens which are kept by 80% o f  respondents;  goats have been t r i e d  in  
the past, but  v i l l a g e r s  complained t h a t  i t  was impossible t o  ob ta in  
v e te r in a ry  ex tens ion advice as the v i l l a g e  i s  so remote, so the animals 
q u ic k l y  became s i c k  and d ied . There are plans under the Nat iona l  Park 
support  zone programme to  set  up a p iggery  in  the v i l l a g e ,  but a t  le a s t  
two years a f t e r  concept ion o f  the idea l i t t l e  has been achieved to  t h i s  
end.
NTFP c o l l e c t i o n  i s  also an impor tant  a c t i v i t y  in  the v i l l a g e ,  much o f  i t  
t o  supplement the food grown on farms in terms o f  q u a n t i t y  and v a r i e t y ,  
but  some NTFPs, such as afang ( Gnetum afr icanum  L . ) ,  bush mango 
( I r v i n g i a  gabonensis) (see 4 .3 .2 )  and bush meat, are mainly sold to  
ou ts id e rs ,  who then r e t a i l  them in  o the r  areas o f  Cross River S ta te .
There are few examples o f  indigenous a g ro fo re s t r y  systems in t h i s  area, 
probably  because o f  the abundance o f  f o r e s t  c lose by. Often, when land 
i s  i n i t i a l l y  c leared f o r  a g r i c u l t u r e ,  some o f  the more va luab le  t rees ,  
such as M i l i c i a  excelsa,  Termina l ia  spp.,  I r v i n g i a  gabonensis and 
Dacryodes e d u l i s ,  are l e f t  unharmed, and in  some cases are even planted 
on farm p l o t s .  A l l  respondents s ta ted  th a t  they have and make use o f  
t rees  on t h e i r  farms, us u a l l y  f o r  ob ta in in g  f r u i t  or  some other  product.
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Figure 3.5 Bananas are brought to  the v i l l a g e  from the farms and are 
p i l e d  in home compounds await ing  c o l l e c t i o n  by t rad e rs  approximate ly 
once a week: Abo Mkpang th ree  days before the t rad e rs  are due to  a r r i v e ,
September 1993 (Photo: the au tho r ) .
110
Ch.3 F ie ld  research methods
There i s  knowledge o f  the s o i l - im p r o v in g  q u a l i t i e s  o f  some t re e  species 
( 4 .3 .5 ) ,  but  none o f  these are p lan ted ,  al though they may be l e f t  
standing i f  present when the f o r e s t  i s  i n i t i a l l y  c leared .  Few t ree s  are 
plan ted around the houses, most o f  which are c u l t i v a t e d  are e x o t i c  f r u i t  
t ree s  as i s  d e ta i l e d  in  4 .3 ,  mainly  because of  access to  the f o r e s t  and 
i t s  products.
3 .3 .2  Study V i l l a g e  2: Igonigoni
Igonigoni  in  Abi LGA in  the west o f  Cross River Sta te ,  the c lo ses t  major 
town being Ugep, i s  a v i l l a g e  o f  approx imate ly  seven hundred in h a b i ta n ts  
made up o f  about n ine ty  households arranged in  a nucleated pa t te rn  
(F igure  3 .6 ) .  A number o f  the dw e l l ings  in  the v i l l a g e  are p a r t - t im e  
residences as t h e i r  in h a b i ta n ts  work away from home, o f ten  in  nearby 
towns such as Ugep, Ikom or Calabar, on ly  r e tu rn in g  f o r  ho l idays  or 
spec ia l  occasions. Therefore  the number o f  households included in  the 
survey r e f l e c t s  those t h a t  are l i v e d  in  f u l l - t i m e .  The v i l l a g e  i s  
s i tu a te d  approx imate ly  11 km from a surfaced road, but i s  less i s o la te d  
than Abo Mkpang as there  i s  a small f e r r y  area at  the end o f  the t ra c k  
t h a t  i s  used f r e q u e n t l y  to  reach Abia Sta te  across the Cross R iver .  
Al though some dw e l l ings  are const ruc ted  o f  mud and tha tch ,  most o f  the 
houses in  t h i s  v i l l a g e  are made from cement blocks w i th  z inc  roo fs .  
There i s  no pr imary f o r e s t  remaining in  t h i s  area as i t  has been c leared 
f o r  farming (F igure  3 .7 ) ,  and the e x i s t i n g  bush, which i s  severe ly  
degraded, i s  c l a s s i f i e d  as der ived savanna as descr ibed in  2 .4 .3 .  
A v a i la b le  farmland i s  scarce around the v i l l a g e ,  83% o f  respondents 
s ta ted  t h a t  the re  i s  a shortage o f  land in  t h i s  area, and many people 
(71%) now ren t  or borrow p l o t s  from neighbour ing v i l l a g e s .
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Figure 3.6 Sketch map o f  Igon igon i ,  Cross River S ta te ,  showing the 
number o f  people res iden t  in  each house, produced by a combination o f  
the v i l l a g e r s  and the researchers dur ing the survey per iod ,  1992.
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Figure 3.7 A map o f  Igonigoni  v i l l a g e  and the surrounding area, 1993.
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Figure 3.8 Cassava monocropping on degraded s o i l s ,  Igon igon i ,  Cross 
River S tate,  November 1993 (Photo: the au tho r ) .
The major farming system employed in  the v i l l a g e  i s  r o ta t i o n a l  bush 
fa l l o w ,  w i th  r e l a t i v e l y  shor t  f a l l o w  per iods o f ,  on average, one to  four  
years due to  the increas ing  pressure f o r  farmland. As a r e s u l t  o f  the 
shortened fa l l o w ,  dur ing which t ime very few woody p lan ts  have a chance 
to  become re -e s tab l i shed ,  the s o i l  s t r u c tu r e  is  r a p id l y  becoming 
degraded, and s o i l  f e r t i l i t y  i s  gene ra l ly  low. However, a l though 40% of  
people complained of  lowering crop y ie ld s  and 83% mentioned a shortage 
o f  land, few e f f o r t s  are made to  add inputs  to  the s o i l  in an at tempt to  
improve p r o d u c t i v i t y .  A few respondents mentioned the use of  compost 
(24%), but t h i s  tended to  be in the form o f  household waste being 
app l ied  to backyard gardens. Much of  the farmland can now only support 
cassava, and i t  i s  common to  see areas o f  poor c o n d i t io n ,  cassava
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monocropping (F igure  3 .8 ) ,  ra the r  than the mixed in te rc ro p p in g  more
common in  t h i s  ag ro -eco log ica l  zone.
There are two more unusual farming systems a lso employed in  Igon igon i ,  
which f o r  many people help them to  produce enough food to  su rv ive .  The 
f i r s t  o f  these i s  a pa t te rn  o f  'R ive r  fa rm s ' ,  an area o f  land adjacent 
t o  the Cross River which i s  f looded every year and thus i s  always 
f e r t i l e ,  owned by 93% o f  respondents.  Here a m ix tu re ,  p r im a r i l y  o f  
groundnuts and cassava, i s  grown dur ing  the dry season, and harvested at  
the beginning o f  the wet season when the area begins to  f lo o d  again.  
About 3 km ou ts ide  the v i l l a g e ,  some farmers (15% o f  respondents) also 
own p lo t s  in  swamp r i c e  f i e l d s .  These are u n i r r i g a t e d ,  the r i c e  being 
grown dur ing  the ra iny  season when the area i s  water logged, and 
harvested dur ing the dry season. The f i e l d s  are g e n e ra l l y  much la rg e r  
than one fa m i ly  could c u l t i v a t e ,  and are d iv ided  i n t o  p l o t s ,  marked by 
bamboo poles a t  each corner o f  the p l o t .  Apart from p o u l t r y ,  which i s  
kept by 63% o f  respondents,  there i s  no l i v e s to c k  in  the v i l l a g e  as a
loca l  r u le  f o rb id s  the keeping o f  sheep and goats because they can cause 
too much damage to  farms. However, fo u r  o f  the v i l l a g e r s  in te rv iewed own 
goats which are kept by r e la t i v e s  in  a neighbour ing v i l l a g e  where no
such laws e x i s t .
More use i s  made o f  areas o f  land around houses in  Igon igon i  than in  Abo 
Mkpang, e s p e c ia l l y  f o r  the p la n t in g  o f  f r u i t  t rees  and t rees  w i th  ed ib le  
leaves as discussed in 4 .3 .  Th is ,  in  pa r t ,  makes up f o r  the lack o f  
access to  bush or f o r e s t  and the r e s u l t a n t  reduc t ion  in  NTFP
a v a i l a b i l i t y ,  by adding v a r i e t y  to  the d i e t ,  and p rov id ing  products to  
be sold to  supplement household incomes and i s  discussed in  g rea te r  
d e t a i l  in  4.2 and 4.5.
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3 .3 .3  Study V i l l a g e  3: Obiokpok
Obiokpok i s  a v i l l a g e  in  N s i t  Ibom L6A o f  Akwa Ibom State  and l i e s  9 km 
south west o f  the s ta te  c a p i t a l ,  Uyo. The se t t lement  cons is ts  o f  
compounds dispersed throughout the v i l l a g e  t e r r i t o r y ,  jo ined  by a 
network o f  small t racks  (F igure  3 .9 ) .  The v i l l a g e ,  located in  a region 
o f  high popu la t ion  dens i ty ,  i s  in  an area w i th  no f o r e s t  remaining and 
on ly  a few i s o la te d  patches o f  immature secondary bush. Most o f  the land 
in  the v i l l a g e  t e r r i t o r y  i s  farm or f a l l o w  land, which i s  known as 'palm 
bush' due t o  the predominance o f  o i l  palms ( E lae is  gu ineensis)  which are 
preserved dur ing  c le a r in g  and burning o f  the f a l l o w  due to  t h e i r  
importance f o r  the product ion  o f  palm f r u i t s  ( f o r  palm o i l )  and palm 
wine. Farms in  t h i s  area are mainly used f o r  cassava and sweet yam 
product ion w i th  a few other  crops such as cocoyam, maize, melon, pumpkin 
and okra sometimes in te rp la n te d .
Due to  the d ispersed set t lement  pa t te rn  t y p i c a l  o f  t h i s  area, each house 
i s  surrounded by, on average, 0.25 to  0.5 ha o f  land which is  
i n t e n s i v e l y  c u l t i v a t e d  in  the form o f  m u l t i s to re y  homegardens. Here many 
food crops are grown in  i n t im a te  m ix tures ,  w i th  a la rge  number o f  t rees  
and shrubs a lso  present .  As there i s  no mature bush in  t h i s  area, the 
homegardens have developed to  prov ide many o f  the products t h a t  are no 
longer a v a i la b le  to  the v i l l a g e r s .  Trees are planted to  prov ide food, 
medicines, b u i l d in g  m a te r ia ls  and t im ber ,  as we l l  as ac t ing  as s o i l  
improvers to  help mainta in  p r o d u c t i v i t y  o f  food crops. Some t r a d i t i o n a l  
f o r e s t  NTFPs are also p lanted,  such as afang ( Gnetum af r icanum ) and 
wrapping leaves (Marantaceae). Many households (83% o f  respondents) keep 
chickens, and 73% o f  respondents keep sheep and goats,  e i t h e r  in  s t a l l s  
or pens, or c a r e f u l l y  te thered when graz ing so t h a t  they cannot cause
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Metalled road \ i
Track
 Village boundary
♦  *  Farm & fallow bush 
■ Courthouse
0 .5  kmVillage hall
(A fte r: National Population Commission, Government of Federal Republic of Nigeria, 1992)
Figure 3.9 A map o f  Obiokpok v i l l a g e  in Akwa Ibom Sta te  showing the 
complex network o f  t racks  j o i n i n g  the dispersed households.
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damage t o  the home gardens. Espec ia l l y  in  the home gardens, s o i l  
f e r t i l i t y  i s  a c t i v e l y  maintained by 71% o f  respondents.  Manure from the 
l i v e s t o c k  and household waste i s  used by 39%, compost by 12%, chemical 
f e r t i l i z e r s  by 20% and noth ing i s  used by 29%, al though l i t t e r  
accumulat ion and f re e  range chickens were adding to  the s o i l  even f o r  
these households.
3 .4  Social  surveys
Although much has been w r i t t e n  about general soc ia l  and economic 
research in  the t r o p i c s  (Kear l ,  1976; Dixon & Leach, 1984) i t  was not 
u n t i l  j u s t  over a decade ago th a t  a t t e n t i o n  was given to  the use o f  
socio-economic data in  a g r i c u l t u r a l  or  fo res t ry -based  research 
(Suther land, 1987; McCorkle, 1989). As i s  discussed in  d e t a i l  in  Chapter 
7, i t  has g radua l ly  been re a l i s e d  t h a t  t h i s  research should not be 
c a r r ie d  out in  i s o l a t i o n  and a number o f  techniques have been developed 
to  widen f o r e s t r y  or a g r i c u l t u r a l  programmes to  inc lude  socio-economic 
c ons ide ra t ions  (Arnold & Kanowski, 1993).
'D iagnosis and Design' (D&D) was one o f  the f i r s t  o f  such techniques,  
developed by the In te rn a t i o n a l  Counci l f o r  Research in A g ro fo res t ry  
(ICRAF) in  Kenya (Ra in tree ,  1987) and aims to  in vo lve  a l l  the re levan t  
d i s c i p l i n e s  in  any survey work t h a t  i s  c a r r i e d  out .  Since i t s  
development i t  has become more common f o r  a m u l t i d i s c i p l i n a r y  approach, 
in c lu d in g  economics, soc io logy ,  f o r e s t r y ,  a g r i c u l t u r e  and anthropo logy, 
to  be app l ied  to  a g ro fo re s t r y  and s oc ia l  f o r e s t r y  research (Poostch i ,  
1986; Cook & Grut,  1989). Such an in te g ra te d  approach i s  used p r im a r i l y  
as an at tempt to  address a g r i c u l t u r a l  quest ions,  not in  i s o l a t i o n ,  but 
by tak ing  account o f  loca l  knowledge and op in ions ,  and socio-economic
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and environmental  c ond i t ion s .  An example o f  the use o f  the D&D system 
was a survey c a r r ie d  out in  southern and ce n t ra l  Ghana in  1989 as pa r t  
o f  AFRENA (A g ro fo re s t ry  Research Network f o r  A f r i c a ) ,  a wider 
a g ro fo re s t r y  research and development programme based in  ICRAF, Kenya. 
Here a research team made up o f  ICRAF o f f i c i a l s ,  u n i v e r s i t y  s t a f f  and 
A g r i c u l t u r a l  Department o f f i c e r s  c a r r ie d  out a ten day tou r  o f  the 
reg ion,  speaking to  farmers and v i l l a g e  heads, and from t h i s  developed 
recommendations and o u t l i n e s  f o r  the es tabl ishment o f  an a g ro fo re s t r y  
research programme re levan t  to  the area surveyed (Quashie-Sam et  a 7., 
1991). Al though some attempt was made to  inc lude  farmers,  the plann ing 
o f  the survey ( i e .  which areas should be v i s i t e d  in the l im i t e d  t ime 
a v a i la b le )  and the f i n a l  d iscuss ions  and w r i t i n g  o f  the repo r t ,  were 
c a r r ie d  out e n t i r e l y  by ICRAF, u n i v e r s i t y  or a g r i c u l t u r e  department 
s t a f f .  As such p rac t ices  are s t i l l  r e l a t i v e l y  new to  farming systems and 
f o r e s t r y  research, however, there  i s  much t h a t  can be learned from the 
exper ience gained in  t r a d i t i o n a l  socio-economic surveys in  the t r o p i c s  
(N icho ls ,  1991), and more re c e n t l y  from the newer developments such as 
p a r t i c i p a t o r y  ru ra l  appra isa l  (Mascarenhas e t  a l . ,  1991).
The second major development was to  begin to  in v o lv e  loca l  people in  the 
research and dec is ion-making processes. This began w i th  a move towards 
loca l  p a r t i c i p a t i o n  in  soc ia l  science research as i t  was f e l t  t h a t  
convent iona l  q u a n t i t a t i v e  and neu t ra l  research methods tended to  
preserve soc ia l  i n e q u a l i t y  (Fa r r ing ton  & M ar t in ,  1988). This was 
accompanied by the development o f  Farming Systems Research which emerged 
as a response to  the c r i t i c i s m  t h a t  new a g r i c u l t u r a l  technology was 
f re q u e n t l y  i r r e l e v a n t  t o  s m a l l - s c a le  farmers (Shaner e t  a l . , 1982;
Suther land, 1987, Biggs, 1995). A combinat ion o f  these two approaches 
has lead to  the format ion o f  farmer p a r t i c i p a t o r y  research which la rg e ly
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arose due to  the r e a l i s a t i o n  t h a t  resource-poor farmers stand to  gain 
l i t t l e  from 'Green Revo lu t ion '  a g r i c u l t u r a l  development which i s  o f te n  
unable to  produce approp r ia te  s o lu t i o n s  to  the problems o f  t h i s  group o f  
land users.  In many cases t h i s  does not ye t  in vo lve  farmers in  v i t a l  
dec is ion  making stages o f  research, but merely asks them to  ca r ry  out 
research designed by ou ts ide rs  on t h e i r  own f i e l d s  w i th  vary ing  ra tes  o f  
inputs  from research and/or extens ion agencies (Biggs, 1989), as 
i l l u s t r a t e d  by the CRADP a g ro fo re s t r y  research programme o u t l i n e d  in
7.4.1 (Ateh-Abang, pers.comm., 1994). In order  to  be most e f f e c t i v e  i t  
i s  argued t h a t  processes should be e v o lu t io n a ry  ra the r  than 
re v o lu t i o n a ry  so th a t  the real  problems are addressed, and should draw 
as much as poss ib le  on fa rmers '  indigenous techn ica l  knowledge 
(Far r ing ton  & M ar t in ,  1988). There are many d i f f e r e n t  approaches to  
farmer p a r t i c i p a t o r y  research and the methods used dur ing  t h i s  study are 
discussed in d e t a i l  in  re levan t  sec t ions .
3.4,1 Background data c o l l e c t i o n
Before embarking on ex tens ive f i e l d w o rk ,  i t  i s  impor tant  to  t r y  and gain 
as complete a p i c tu r e  o f  the study area as poss ib le  f rom secondary data 
sources. This means th a t  once in the f i e l d ,  t ime i s  not wasted ga ther ing  
in fo rm at ion  tha t  i s  merely a r e p e t i t i o n  o f  t h a t  which can be found 
e a s i l y  in  the l i t e r a t u r e .  Suther land (1987) f e e l s  t h a t  l i t e r a t u r e  review 
i s  under-used and under-valued in  farming-systems research, but Andrew 
and Hi ldebrand (1982) caut ion  aga ins t  use o f  secondary data w i thou t  
ba lanc ing,  and p a r t i a l l y  con f i rm ing ,  them w i th  pr imary data c o l le c te d  in  
the f i e l d .  For t h i s  study, c o l l e c t i o n  o f  data from secondary sources was 
c a r r ie d  out in  the United Kingdom and in  N ige r ia  p r i o r  to  the s t a r t  o f  
the f i e l d  survey work. U n fo r tuna te ly ,  a v a i l a b le  in fo rm a t ion  about the
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m u l t i p l e  uses o f  t ree s  in  West A f r i c a  la rg e ly  concerns the d r i e r  savanna 
or  Sahel ian regions ra th e r  than the t r o p i c a l  high f o re s t  zone (eg. 
Bergeret  & R ibot,  1990j Breman & Kessler,  1995, Schreckenberg, 1996). 
This i s  poss ib ly  due to  the f a c t  t h a t  i t  i s  the d r i e r  regions where most 
a g r i c u l t u r a l  research and development has taken place in  recent years in  
response to  worsening environmental  c ond i t ion s .  Therefore ,  the re  was not 
a great deal o f  background data to  be found, e s p e c ia l l y  in  the form o f  
prev ious s tud ies  o f  t h i s  k ind.
Once in  the study area, t ime was spent becoming f a m i l i a r  w i th  common 
farming systems as we l l  as o the r  re levan t  background in fo rm at ion  such as 
the presence o f  Forest  Reserves and Nat ional  Park boundar ies. During the 
in t r o d u c to r y  per iod o f  t h i s  study some survey work was c a r r ie d  out f o r  
the Cross River Nat iona l  Park P ro jec t  and t h i s  enabled the author to  
become f a m i l i a r  w i th  a number o f  v i l l a g e s  in  the high fo re s t  zone. 
Throughout the study a great deal o f  useful  in fo rm a t ion  not to  be found 
in the l i t e r a t u r e  was gathered through conversa t ions w i th  lo ca l  f i e l d  
s t a f f  and farmers,  and as such much anecdotal evidence has been used in  
d e s c r ip t i o n s  o f  the study area and i t s  socio-economic c ond i t ions  (eg. 
2.4,  3.3 & 7 .2 ) .
The gather ing o f  in fo rm a t ion  from secondary sources also makes the 
development o f  ques t ionna i res  or f i e l d  check l i s t s  an eas ier  task .  With 
a good background knowledge o f  the study area i t  i s  poss ib le  to  develop 
a ques t ionna i re  form which should need few major changes (Dixon & Leach, 
1984). However, no matter  how thorough the work i s  before the 
p repara t ion  o f  a ques t ionna i re ,  pa r ts  t h a t  are c u l t u r a l l y  or s o c io ­
economical ly in app rop r ia te  t o  the f i e l d  s i t u a t i o n  w i l l  s t i l l  remain 
( I f e k a ,  pers.comm., 1994) and the  f i n a l  ques t ionna i re  has to  be f l e x i b l e
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enough so t h a t  these problems can be r e c t i f i e d  dur ing  the ac tua l  f i e l d  
surveys. When making use o f  p a r t i c i p a t o r y  methods o f  data c o l l e c t i o n  in  
the f i e l d ,  survey forms or  check l i s t s  need to  be even more f l e x i b l e  so 
th a t  i t  i s  poss ib le  f o r  lo ca l  people to  emphasise those areas which they 
fee l  are im por tan t .
3 .4 .2  Development o f  ques t ionna i re  surveys
The ques t ionna i res  f o r  t h i s  study were developed in  N ige r ia  a f t e r  a 
p re l im in a ry  f i e l d  work per iod  and in  such a way t h a t  the in te rv iew s  t h a t  
were c a r r i e d  out were as shor t  and as in fo rmal as poss ib le .  When 
i n i t i a l l y  meeting a farmer,  ex p la in in g  the purpose o f  the study, and 
asking him to  g ive up some o f  h i s  t ime,  a long ques t ionna i re ,  w i th  la rge  
q u a n t i t i e s  o f  paper in  evidence, can be extremely o f f - p u t t i n g  to  the 
in te rv iewee (To l lens ,  1976). In  a d d i t i o n ,  as both the in te rv ie w e r  and
the in te rv iewee become t i r e d ,  inaccura te  data maybe c o l le c te d  i f  the 
i n te r v ie w  cont inues f o r  an unreasonable length o f  t ime, so i t  i s  much 
eas ie r  and more e f f e c t i v e  to  ca r ry  out shor t  in te rv ie w s .
Many people in  ru ra l  areas w i th  non-Western c u l tu re s  do not respond wel l  
to  formal ,  s t ru c tu re d  in te rv ie w s  as they are not used to  answering a
se r ies  o f  d i r e c t  quest ions (Z iche,  1990). From my own exper ience o f  
a g ro fo re s t r y  diagnos is  and design work in  Ghana, an in fo rmal in te r v ie w  
is  more usefu l  f o r  ga ther ing  the type o f  in fo rm at ion  requ i red  f o r  t h i s  
kind o f  study and f o r  t a i l o r i n g  in te rv ie w s  to  s u i t  each respondent, than 
is  a formal ques t ion-and-answer-sess ion . I f  the farmer f e e ls  s/he i s  
engaged in  a two-way conversa t ion ,  ra the r  than being in te r ro g a te d ,  s/he 
is  o f ten  relaxed and w i l l i n g  to  speak more f u l l y  about p a r t i c u l a r
t o p ic s .  One c r i t i c i s m  le v e l l e d  at  formal q u a n t i t a t i v e  research survey / -
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methods i s  t h a t  the research sub jec ts  are in  r e a l i t y  ob jec ts  w i th  no
in f luence  on the research d i r e c t i o n  ( S t r e i f f e l e r , 1990). In c o n t ra s t ,  an 
open, in fo rmal i n te r v ie w  enables the in te r v ie w e r  and the in fo rmant  to
pursue, in  depth,  any po in ts  t h a t  seem to  be re levan t  t o  the study but 
are not a c t u a l l y  d e ta i l e d  on the ques t ionna i re  sheet.
Open in te rv ie w s  do, however, produce data which are more d i f f i c u l t  to
ca tegor ize  and work w i th  at  the ana lys is  stage. The r e s u l t s  o f
d e s c r ip t i v e ,  o f ten  n o n -q u a n t i f ie d  in te rv ie w s  do not e a s i l y  lend
themselves to  s t a t i s t i c a l  ana lys is  (Ziche, 1990). The in te r v ie w e r  should 
be ca re fu l  to  record in fo rm a t ion  re levan t  to  the study and th e re fo re
requ i res  g rea te r  s k i l l s ,  understanding, t a c t  and a deeper knowledge o f  
the sub jec t  matter  than i s  requ i red  in formal in te rv ie w s  (Ziche, 1990). 
In such s i t u a t i o n s ,  in te rv ie w e rs  need to  be s e n s i t i v e  to  the emphasis 
placed by farmers on p a r t i c u l a r  areas and to  focus on these so t h a t  any 
preconcept ions t h a t  in te rv ie w e rs  may have do not reduce or exaggerate
the importance, as perceived by the farmers,  o f  c e r t a in  sub jec ts  (A t te ,  
1980).
When in te rv ie w in g  the farmers in  the two main study v i l l a g e s  dur ing the 
f i r s t  survey per iod ,  at tempts were made to  make the sessions as p r i v a te  
as poss ib le  so t h a t  no bias was in troduced i n t o  the answers by the 
presence o f  o ther  farmers or members o f  the fa m i ly .  Farmers in a group 
s i t u a t i o n  w i l l  tend to  give s im i l a r  answers through debate (Ro l ing ,
1976), but t h i s  d iscuss ion aspect was made use o f  in  the t h i r d  v i l l a g e  
and dur ing the v i l l a g e  meetings descr ibed in  Chapter 6. Pr ivacy was more 
important when in te r v ie w in g  women, who are gen e ra l l y  r e lu c ta n t  t o  speak 
a t  length in  the presence o f  men. I t  was prudent t o  make best use o f  the 
f a c t  t h a t  the author i s  female in order to  make the most o f  the
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in te r v ie w  t ime spent w i th  women. I t  was also  impor tant however, to  have 
a male member on the survey team as many o f  the men in  each v i l l a g e  were 
o f ten  on ly  w i l l i n g  to  discuss p a r t i c u l a r  t o p ic s ,  such as the use and 
types o f  t r a d i t i o n a l  medicines, w i th  a man. In r e a l i t y ,  due to  the 
soc ia l  s t r u c t u r e  o f  households and the apparent lack  o f  a need f o r  
p r ivacy  found in  many N iger ian v i l l a g e s ,  in te rv ie w s  o f te n  took place in  
the presence o f  an ever-changing audience.
During the survey per iod ,  i t  was found t h a t  the most e f f e c t i v e  way o f  
using the ques t ionna i re  forms was simply as a c h e c k l i s t  to  remind 
in te rv ie w e rs  o f  importan t in fo rm a t ion  requ i red  and t h i s  al lowed changes 
to  be made to  in te rv ie w s  where necessary.  In Igon igon i ,  f o r  example, the 
o r i g i n a l  ques t ionna i re  form was in app rop r ia te  f o r  ga ther ing  in fo rm a t ion  
on farming systems, as most f a m i l i e s  have th ree  types o f  farm which 
produce a wide v a r i e t y  o f  crops at  d i f f e r e n t  t imes o f  the  year, but  t h i s  
was e a s i l y  remedied so t h a t  loca l  farming systems cou ld  be f u l l y  covered 
dur ing  d iscuss ions .
3 .4 .3  C o l le c t i o n  o f  a d d i t io n a l  data
Observation in  the f i e l d  was an impor tant  data source in  t h i s  study.  
This was done both i n fo r m a l l y  dur ing the ques t ionna i re  survey per iod ,  
w i th  observa t ions being noted on the survey sheets,  and more fo rm a l l y  
dur ing the b io lo g ic a l  survey per iod  as d e ta i le d  in  3 .5 .  Notes were made 
on fa c to r s  such as the surrounding vege ta t ion ,  s lope g rad ien ts ,  s o i l  
e ros ion,  crop layou t ,  and so on. In a d d i t io n  i t  was usefu l  to  check 
v i s u a l l y  some o f  the statements being made by the farmers dur ing the 
in te rv ie w s .  Suther land (1987) s ta te s  t h a t  s k i l f u l  in fo rm a l  i n te r v ie w in g
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and p a r t i c i p a n t  observa t ion ,  combined w i th  record ing ,  can be very 
e f f e c t i v e  data c o l l e c t i o n  techniques.
Informal  market surveys were a lso  c a r r ie d  out as pa r t  o f  the f i e l d  
observa t ion .  I n i t i a l l y  a l l  bush and town markets t h a t  were encountered 
dur ing  f i e l d  work were v i s i t e d  in  order  t o  gauge what s o r t  o f  t re e  
products were f o r  sale.  Later in  the study,  f u r t h e r  market v i s i t s  were 
made to  look at  the q u a n t i t i e s  a v a i la b le  and the p r i c e s  o f  the products 
from the fou r  se lec ted t rees  and shrubs. In fo rm at ion  about these t re e  
and shrub products was also obtained from a non-t imber f o re s t  products 
(NTFP) survey being c a r r ie d  out by the ODA-funded Cross River Sta te  
Fores t ry  P ro jec t  (Alexander & E f fa ,  1994).
3 .4 .4  L o g is t i c a l  and s oc ia l  cons idera t ions
A research a s s i s ta n t  was employed to  help w i th  f i e l d  data c o l l e c t i o n ,  
both soc ia l  and b i o l o g i c a l ,  and w i th  p u t t i n g  data i n t o  the computer. As 
an a g r i c u l t u r a l  economics graduate o f  the U n iv e rs i t y  o f  Calabar and an 
indigene o f  Cross River S ta te ,  he had a good background knowledge o f  
a g r i c u l t u r a l  and soc ia l  p ra c t ic e s  w i th in  the study area p r i o r  to  
beginning the f i e l d w o rk .  As h is  mother i s  Bok i , he was also able to  
a s s is t  w i th  ques t ionna i re  and in te rv ie w  t r a n s l a t i o n  in  Abo Mkpang, and 
h is  knowledge o f  a number o f  o ther  loca l  languages was va luab le  dur ing 
market surveys and in the t h i r d  study v i l l a g e .  I t  was f e l t  t h a t  as there  
are so many languages w i th in  the study area, language t r a i n i n g  f o r  the 
researcher would not be an app rop r ia te  use o f  t ime. Therefore apart  from 
a few g ree t ings ,  she r e l i e d  on ' p i d g i n '  Engl ish (a w ide ly  spoken loca l  
s im p l i f i e d  form o f  Engl ish)  and on other  people f o r  t r a n s l a t i o n .  Pidgen 
Engl ish was e s p e c ia l l y  usefu l  dur ing t imes o f  soc ia l  i n t e r a c t i o n  w i th
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the v i l l a g e r s  when using a t r a n s l a t o r  i s  not conducive to  re laxed 
conversa t ion ,  and the accuracy o f  what i s  being said i s  not so 
i mpor tan t .
Due to  the nature o f  t h i s  study,  t h a t  i s  the combinat ion o f  soc ia l  and 
 ^ b i o l o g i c a l  research, i t  was poss ib le  t o  c a r ry  out each pa r t  o f  the work
a t  the most approp r ia te  t ime o f  the year .  Farmers are gen e ra l l y  
u n w i l l i n g  to  spend much t ime on in te rv ie w s  dur ing  busy per iods (Kear l ,  
1976) and so the data c o l l e c te d  at  these t imes may be inaccurate  as the 
in te rv ie w s  are conducted too q u ic k ly .  I t  thus proved poss ib le  to  l i m i t  
the soc ia l  surveys and p a r t i c i p a t o r y  research meetings to  per iods when 
farm work was at  a minimum, w h i le  the b i o lo g i c a l  s tud ies  could be 
 ^ c a r r i e d  out throughout the year.
The study v i l l a g e s  were v i s i t e d  f r e q u e n t l y  f o r  a per iod o f  e ighteen 
months which enabled the researchers to  be la r g e l y  accepted w i t h in  the 
communit ies.  A l l  usual p ro toc o ls  were observed at  each v i s i t ,  such as
the presen ta t ion  o f  a small g i f t ,  t r a d i t i o n a l l y  a b o t t l e  o f  lo ca l  
s p i r i t ,  to  the Ch ief ,  and the acceptance and chewing o f  kola nut in  
r e tu rn .  Acceptance, e s p e c ia l l y  by the women, was eased by the presence 
o f  the a u th o r 's  daughter who was ten months o ld  at  the s t a r t  o f  the 
|  f i e l d w o rk  per iod ,  as ca r ry in g  a baby to  work i s  normal p ra c t ic e  in  the
v i l l a g e s .  Staying in  the v i l l a g e s  dur ing f i e l d w o rk  v i s i t s  meant t h a t  
c lo se r  r e la t i o n s h ip s  could be formed as t ime was spent v i s i t i n g  people 
in  the evenings. These fa c to r s  led to  ease o f  execut ion o f  the f i e l d
research and were e s p e c ia l l y  impor tant  dur ing  the p a r t i c i p a t o r y  meetings
in the f i n a l  stage o f  the work, but as discussed in  Chapter 6 also 
|  produced some problems dur ing  t h i s  per iod .  Much background in fo rm a t ion ,
such as v i l l a g e  p o l i t i c a l  i n t r i g u e ,  dec is ions  made by Ekpe or j u j u
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cour ts  ( the t r a d i t i o n a l  lega l  system) and d i f f i c u l t i e s  in market ing 
produce, which would not normal ly  have been obtained through 
ques t ionna i re  sessions, was gathered i n f o r m a l l y  dur ing  va luab le  t imes 
s o c i a l i s i n g  w i th  groups o f  v i l l a g e r s  a t  the end o f  the day. Being a 
wh i te  female and the re fo re  seen as being d i f f e r e n t  from v i l l a g e  women, 
the researcher was o f ten  i n v i t e d  to  t a l k  and d r in k  palm wine w i th  groups 
o f  men and thus had a chance to  hear the views o f  both gender groups on 
many matters.  Above a l l ,  these t imes led to  the c re a t io n  o f  a b e t te r  
understanding o f  the i n t r i c a t e  p o l i t i c a l  workings o f  the v i l l a g e s  which 
h o p e fu l l y  enabled the author t o  form app rop r ia te  and useful  expecta t ions 
about the end use o f  the research data.
3 .4 .5  Se lec t ion  o f  households
Due to  the nature o f  t h i s  study a combinat ion o f  sampling techniques 
were used which enabled many o f  the choices or s e le c t io n s  to  be based on 
socio-economic and eco log ica l  c r i t e r i a ,  ra th e r  than pure ly  on t h e i r  
s t a t i s t i c a l  relevance.
The design o f  a sampling frame can be an extremely impor tant  pa r t  o f  
survey research where mistakes mean t h a t  the data generated do not 
accu ra te ly  descr ibe the t a rg e t  popu la t ion  (Andrew & Hi ldebrand, 1982). 
One way out o f  t h i s  problem, and th a t  o f  v i l l a g e r s  not understanding why 
they have/have not been se lec ted f o r  i n te r v ie w ,  i s  to  in te rv ie w  everyone 
l i v i n g  in the sampled area (Ziche,  1990). As the two main study v i l l a g e s  
se lec ted had small popu la t ions ,  i t  was poss ib le  to  conduct the 
ques t ionna i re  survey w i th  one member o f  every household in  each v i l l a g e .  
This avoided the need f o r  a sampling frame and ensured t h a t  a l l  soc io ­
economic types in  the v i l l a g e s  were in te rv iewed .  Se lec t ion  o f  the member
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to  be in te rv iewed was normal ly  the most sen ior  household member present,  
and in te rv ie w s  took place at  d i f f e r e n t  t imes o f  day so no bias was 
introduced by p a r t i c u l a r  i n d iv i d u a l s  being away from the household at 
p a r t i c u l a r  t imes.  Heads o f  household were not s p e c i f i e d  as the informant 
group, but ra th e r  were inc luded randomly i f  they happened to  be present 
at  the t ime the in te r v ie w  was conducted. The main reason f o r  t h i s  was 
th a t  in  the study area, most heads o f  household are male and i t  was f e l t  
t h a t  t h i s  would in t roduce bias in to  survey r e s u l t s .  Instead a wide 
v a r i e t y  o f  in fo rmants  was inc luded in the survey, w i th  f o r t y  male and 
s i x  female in  Abo Mkpang and t h i r t y - f i v e  male and t h i r t y - f o u r  female in 
Igon igon i .  I t  i s  d i f f i c u l t  t o  exp la in  f u l l y  the low number o f  female 
respondents in Abo Mkpang. One poss ib le  reason i s  t h a t  households in 
t h i s  v i l l a g e  o f ten  conta in  many extended fam i ly  members, and th e re fo re  a 
sen io r  male was very l i k e l y  to  be at home when the survey was tak ing  
place, and to  take the lead in  answering quest ions.  Therefore ,  al though 
females were o f ten  present dur ing discuss ions,  they have not been 
recorded as the main respondent.
In the t h i r d  study v i l l a g e ,  which had a la rge r  popu la t ion  and covered a 
much wider area, a sampling system used was to  c a r ry  out complete 
coverage of  segments o f  the v i l l a g e .  The v i l l a g e  was d iv ided  in to  eleven 
segments using a 1992 government census map (F igure  3.10) and the 
segments were numbered, and f i v e  selected at random (Dixon & Leach, 
1984). Surveying then took place o f  a l l  households w i t h in  each o f  the 
chosen segments, and the s e le c t io n  of  people to be in te rv iewed was the 
same as in  the two main study v i l l a g e s .  In most cases two or more people 
were encouraged to  take pa r t  in these in te rv iews  in a n t i c i p a t i o n  o f  some 
useful  d iscuss ions  develop ing.
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Obiokpok Village, Akwa Ibom
Metalled road
Track
 Village boundary
■'* + Farm & fallow bush 
L _ _ J  Sample section 
| _ _ J  Selected sample section 0.5  km
Figure 3.10 The segments making up the sampling frame which was used to  
s e le c t  households to  take pa r t  in the v i l l a g e  survey in  Obiokpok, Akwa 
Ibom State,  1993.
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3 .4 .6  V i l l a g e  in te rv ie w s
A f t e r  i n i t i a l  p repara tory  survey work had taken place, which inc luded 
v i s i t s  to  the se lec ted study v i l l a g e s ,  d iscuss ions  w i th  lo ca l  farmers 
and experts ,  and general f i e l d  observa t ions o f  farm and f o r e s t  land, a 
ques t ionna i re  survey form was compi led.  P r im a r i l y ,  the aim o f  t h i s  form 
was to  gather data on the f o l l o w in g :
a) In fo rm at ion  to  a id  w i th  the s e le c t io n  o f  t r e e  or shrub
species to  be s tud ied  in  the b i o lo g i c a l  survey;
b) In fo rm at ion  on general use o f  t re e /s h ru b  serv ices  or products f rom
the f o r e s t ,  bush, farmland or around the houses, and which o f  the
species are a c t u a l l y  p lan ted ;
c) In fo rm at ion  on farming pa t te rn s ,  crops grown, f a l l o w  length  and
major problems encountered by farmers;
d) Background in fo rm a t ion  regard ing land tenure ,  land a c q u is i t i o n  and
loca l  laws o f  t r e e  use; and
e) In fo rm at ion  on the sa le  and market value o f  t r e e  products.
Al though the ques t ionna i re  form (Appendix C) was l a i d  out in  a quest ion  
and answer p a t te rn ,  i t  was used by the in te rv ie w e rs  to  serve merely as a 
guide or check l i s t .  I t  was f e l t  t h a t  any in t e r e s t i n g  po in t  t h a t  arose 
dur ing the in te r v ie w  should be pursued by the in te rv ie w e r  i f  i t  would 
poss ib ly  lead to  some usefu l  in fo rm a t ion  not s p e c i f i e d  on the survey 
form. Dixon and Leach (1984:11) s ta te  t h a t :
"Marginal notes to ,  and conversa t ion  r e s u l t i n g  from, a 
s t ru c tu re d  in te r v ie w  may i l l u m in a t e  the ana lys is  o f  formal d a ta . "
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For reasons o u t l i n e d  in  3 .4 .2 ,  the ques t ionna i re  form was kept as sho r t  
and simple as poss ib le .  In some cases i t  was necessary to  employ a loca l  
t r a n s l a t o r  where p idg in  Engl ish was not an adequate medium f o r  some o f  
the more complex quest ions and answers. In such cases, in  Abo Mkpang and 
Obiokpok, the research a s s is ta n t  could t r a n s la t e  f o r  in te r v ie w  sessions, 
w h i le  in Igon igon i  a lo ca l  t r a n s l a t o r  was employed. The t r a n s l a t o r  spent 
t ime w i th  the f ie ld w o rk e rs  before the survey work began so t h a t  i t  was 
poss ib le  to  exp la in  the quest ions and format o f  the in te rv ie w s .
During the ques t ionna i re  survey most o f  the t ree s  and shrubs were 
mentioned using t h e i r  lo ca l  names, unless the species was re c e n t l y  
in troduced t o  the area in  which case an Engl ish or common Niger ian name 
was o f ten  used. For example the neem t re e  (Azad i rachta  in d ic a ) i s  
commonly known as ' dogoyoro'  throughout the study area, and a re c e n t l y  
introduced t re e ,  Gmelina arborea , i s  re fe r re d  to  by a l l  as 'Gmel ina ' ,  
even though a wide v a r i e t y  o f  d i f f e r e n t  languages are spoken. In some 
cases, samples o f  several  o f  the t rees  mentioned dur ing  an in te r v ie w  
were provided a t  the end so i t  was poss ib le  f o r  some s c i e n t i f i c  
i d e n t i f i c a t i o n  o f  lo ca l  t rees  and shrubs to  take place in  the f i e l d .  
I d e n t i f i c a t i o n  o f  o ther  species was c a r r ie d  out w i th  the help o f  
bo tan is ts  from the U n iv e r s i t y  o f  Calabar and loca l  f o r e s t r y  o f f i c e r s .
During the ques t ionna i re  survey per iod ,  an in fo rmal census o f  each o f  
the two main study v i l l a g e s  was c a r r ie d  out.  An o u t l i n e  o f  t racks  and 
major paths was produced, and respondents were asked to  draw t h e i r  own 
house where they  thought i t  should be. Maps showing a l l  the households 
and the number o f  people l i v i n g  in  each were compiled in  t h i s  way 
(F igure  3.2 and Figure 3 .6)  and the in fo rm a t ion  i s  used in  3.3 dur ing  
d e s c r ip t io n s  o f  the study v i l l a g e s .  The term c h i ld re n  was used t o  r e fe r
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to people under the age o f  s ix teen ,  but due to  d i f f e re n c e s  in  loca l
d e f i n i t i o n  and f requent  u n c e r ta in ty  about age, t h i s  f i g u r e  i s  on ly
present to  g ive an idea o f  the popu la t ion  s tuc tu res  o f  the two 
communities r a th e r  than as an accurate number.
3.5 B io lo g ic a l  S tudies
The b io lo g ic a l  s tud ies  aimed to  prov ide p re l im in a ry  data on some
indigenous t r e e  species t h a t  have been l i t t l e  s tud ied ,  as we l l  as t o  
give some idea about the spec ies '  s u i t a b i l i t y  f o r  a g ro fo re s t r y  and farm 
f o r e s t r y  development. The experiments a l l  aimed to  use techniques 
appropr ia te  to  the s i t u a t i o n ,  t h a t  i s  avo id ing  any h igh- techno logy  
approaches, so t h a t  in  f u tu re  the methodologies can e a s i l y  be im i ta te d  
by farmers and loca l  researchers who are in te re s te d  in  f i n d i n g  out more 
about the p o t e n t i a l s  o f  a wider range o f  indigenous species.  Only 
methodologies are descr ibed in  the f o l l o w in g  sec t ion ,  the r e s u l t s  o f  the 
t r i a l s  and bo tan ica l  surveys being discussed in  f u l l  in  Chapter 5.
The species were se lec ted on the bas is  t h a t  they are al ready known, and 
in  some cases used, in  loca l  land-use systems. The p r a c t i c a l  choice o f  
the species was c a r r ie d  out by means o f  soc ia l  surveys which aimed to
gather as much in fo rm a t ion  as poss ib le  on t r a d i t i o n a l  uses o f  the t ree s  
and t ree  products ,  through ca re fu l  observa t ions on farm and f a l l o w  land, 
and in  d iscuss ions  w i th  farmers in  the study area. Local experts  were 
also shown the l i s t s  o f  species so t h a t  they could help to  determine 
which had not ye t  been s tud ied  in  d e t a i l .  A sho r t  l i s t  o f  the indigenous 
species mentioned dur ing each ques t ionna i re  survey was presented to  the 
appropr ia te  v i l l a g e .  This usua l ly  took place w i th  small groups so t h a t  
discuss ions  could be monitored by the researchers ,  and the v i l l a g e r s
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were able to  decide which species i t  would be most usefu l  t o  examine. 
Based on these d iscuss ions ,  two species were se lec ted f i n a l l y  from each 
main study v i l l a g e .
3.5.1 Germinat ion t r i a l s
In West A f r i c a  the re  are several pre trea tment methods which may be both 
e f f e c t i v e  in  breaking seed coat dormancy and w ide ly  a v a i la b le  in  r u ra l  
v i l l a g e s  (Todd-Bockar ie & Duryea, 1993). Ruminants, w i th  t h e i r  s t rong 
gut ac id ,  have been employed as a pre t rea tment  f o r  hard seed w i th  
vary ing  le v e ls  o f  success in  several c oun t r ie s  (Sheikh,  1980; Kamveti, 
1982; Von Maydel l ,  1983). By vary ing  immersion t ime and temperature,  hot  
water t rea tments  have e f f e c t i v e l y  been used to  break dormancy in  several 
re la ted  legumes (Werker, 1980). Mechanical pre t rea tments  such as 
n ick ing ,  sanding, aging, th resh ing  and burning  have also improved 
percentage germinat ion  in  many hard-seeded species (Msanga & Maghembe, 
1986; Kar iuk i  & Powel l,  1988; Duguma et  a l . ,  1988; West & Marousky,
1989). Seeds o f  th ree  o f  the selected species,  Ricinodendron h e u d e l o t i i , 
Dia l ium guineense and Uvaria chamae, were c o l l e c te d  l o c a l l y  from t rees  
in  v i l l a g e s  and on farmland, and seed pret rea tment  and germinat ion  
t r i a l s  were conducted in  Calabar by the researcher to  determine the 
fo l l o w in g  fa c to r s :
i )  Whether any seed pre- trea tment  i s  necessary and i f  so which i s  the 
most app rop r ia te  t rea tment  to  use;
i i )  Germinat ion and s u rv iv a l  ra tes  f o r  seeds w i th  and w i thou t  p re ­
trea tment ;  and
i i i )  Growth ra tes  o f  the seed l ings.
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A standard sheet was used f o r  the c o l l e c t i o n  o f  data from these 
exper iments,  an example o f  which can be seen in  Appendix D. The d e ta i le d  
methodologies o f  the t r i a l s  are descr ibed below.
i )  Seed p re - t rea tment  t r i a l s  on f resh  seeds
Some seeds have a hard outer  coat which has to  be broken in  some way
before the seeds can germinate.  The seeds o f  the se lec ted species were
stored dry ,  a t  room temperature,  in  between the t ime o f  c o l l e c t i o n  and 
the t ime o f  p la n t in g .  Before p la n t in g  the seeds were t rea ted  in  two 
d i f f e r e n t  ways depending upon the nature o f  the seed. Seeds w i th  a very 
hard outer  coat were cracked, and those w i th  a more f r a g i l e  coat were
soaked. In nature the soaking o f  the seed and th e re fo re  the b u rs t ing  o f
the seed coat and s t a r t  o f  germ inat ion,  u sua l l y  takes place at  the 
beginning o f  the ra iny  season and seedl ings have a chance to  become 
es tab l ished  before the dry season begins.
a) Seeds were placed in  a con ta ine r ,  covered w i th  co ld  water and 
soaked f o r  tw en ty - fou r  hours before p la n t in g ;
b) The seed coat was cracked by tapp ing i t  l i g h t l y  w i th  a small 
hammer, tak ing  care not to  i n j u r e  the coty ledons;  and
c) No p re - t rea tment  was c a r r ie d  out ( c o n t r o l ) .
Treatments using chemicals,  such as soaking the seeds in  concentrated 
s u lp h u r ic  ac id  (Babeley et  a l , 3 1986, Msanga & Maghembe, 1986), were not 
used as the chemicals would not normal ly be a v a i la b le  to  extension 
workers or farmers.
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Polythene pots were f i l l e d  w i th  a m ix tu re  o f  sand, t o p s o i1 and organ ic  
mat ter in  a r a t i o  o f  1 :3 :1 .  These were arranged in  a shaded area so th a t  
sun and heavy ra in  d id  not damage the young seed l ings .  The po lypots  were 
l a i d  out in  blocks,  as shown in  Figure 3.11 below, w i th  t rea tments  
c on ta in ing  f i f t y  polythene pots each. The seeds were planted and were 
watered tw ice  a day throughout the experiment.
Figure 3.11 Layout o f  germinat ion t r i a l s  f o r  Ricinodendron h e u d e l o t i i , 
Dia l ium guineense and Uvaria chamae in  Calabar, Cross River Sta te .
The polythene pots were observed d a i l y  and the dates o f  germinat ion  o f  
the seeds were recorded. Germinat ion was taken to  be the t ime at  which 
the coty ledons emerged from the s o i l  and opened. Those seed l ings which
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germinated but d id  not su rv ive  and the poss ib le  reasons f o r  t h i s  were 
also noted.
Seeds o f  A l b i z i a  zygia  were not a v a i l a b le  l o c a l l y ,  poss ib ly  due to  the 
way in which the species i s  managed in  the farm and f a l l o w  system. I t  
would appear t h a t  A. zyg ia  on ly  produces seed once i t  reaches f u l l  
m a tu r i t y ,  but as the species i s  also a s h o r t - l i v e d ,  pioneer the per iod  
o f  seed product ion i s  r e l a t i v e l y  s h o r t ,  as discussed in  d e t a i l  in 
Chapter 5. F r u i t i n g  i s  so ra re  t h a t  most loca l  in h a b i ta n ts  s ta ted  t h a t  
A. zygia  does not produce seed, but ins tead 'comes up' on farmland by 
vege ta t ive  propagat ion .  A n t i c i p a t i n g  t h i s  problem, the author  took the 
opp o r tun i t y  to  c o l l e c t  seed o f  A. zygia  and ca r ry  out germinat ion t r i a l s  
in the f o r e s t  zone o f  Ghana w h i le  working there  in  1989/90. Al though 
r e s u l t s  o f  these t r i a l s  are not d i r e c t l y  comparable w i th  those c a r r ie d  
out in Cross River  S ta te ,  they do give an es t im at ion  o f  the ease o f  
germinat ion and es tab l ishment f o r  v i l l a g e  le ve l  a g ro fo re s t r y  a c t i v i t i e s .
i i )  Germinat ion by se lected farmers
An at tempt was made to  in vo lve  farmers in  the germinat ion t r i a l s  so th a t  
the ease o f  germinat ion using t r a d i t i o n a l  methods could be est imated. 
Five farmers in  each v i l l a g e  were asked to  p lan t  twenty seeds o f  each o f  
the three species Ricinodendron h e u d e l o t i i , Dia l ium guineense and Uvaria 
chamae, using any method they f e l t  was app rop r ia te .  One o f  the farmers 
in each v i l l a g e  was asked to  note the germinat ion  methods used, and when 
and how many o f  the seeds germinated. On re tu rn in g  to  the farmers f o r  
r e s u l t s  o f  these t r a i l s  i t  was found th a t  none had c a r r ie d  out 
successful  seed germinat ion.  A number o f  reasons were given f o r  t h i s ,  
the main one being th a t  s ince i t  i s  poss ib le  to  f i n d  seedl ings in  the
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bush, these are t ransp lan ted  when a p a r t i c u l a r  t ree  species i s  requ i red .  
P lan t ing  o f  seeds gene ra l ly  on ly  takes place f o r  f r u i t  or t imber  t re e s ,  
both o f  which produce a va luab le  product,  and in  the case o f  f r u i t  t ree s  
are o f ten  in troduced species and th e re fo re  not commonly found as 
seed l ings in  the bush.
i i i )  Rate o f  i n i t i a l  growth
Germinated seedl ings o f  a l l  species and trea tments  were measured, in  
cent imetres ,  f rom where the stem emerged from the s o i l  t o  the top o f  the 
meristem, and had t h e i r  he igh ts  recorded weekly.  This al lowed f o r  an 
assessment t o  be made o f  the comparat ive e a r ly  growth rates o f  the 
d i f f e r e n t  species,  as we l l  as t o  observe any e f f e c t  t h a t  the d i f f e r e n t  
seed p re - t rea tments  appeared to  have on the ra tes  o f  e a r l y  growth w i t h in  
a s in g le  species.  The po in t  at  which f i r s t  branching occurred was also 
noted. At an average o f  twelve weeks a f t e r  germinat ion,  ten seed l ings  o f  
each species were plan ted out and observa t ions o f  s u r v iv a l  and growth 
ra tes were made f o r  a f u r t h e r  ten to  twenty weeks.
3 .5 .2 .  F ie ld  Observat ions
Five routes spreading out in  d i f f e r e n t  d i r e c t i o n s  from each o f  the two 
main study v i l l a g e s  were se lec ted and used as t ran sec t  paths through 
farmland, f a l l o w  and bush or f o r e s t .  The routes used were paths t h a t  
v i l l a g e r s  walk on each day to  reach a g r i c u l t u r a l  p l o t s  located in  areas 
o f  farmland surrounding the v i l l a g e .  The paths were surveyed and twenty -  
th ree  t rees  or shrubs f o r  each o f  the fou r  se lec ted  species were 
located,  mapped simply (F igures 3.12 and 3.13) and marked f o r  monthly 
observa t ions to  be c a r r ie d  out .  During the s e le c t io n  o f  i n d iv i d u a l  t ree s
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Figure 3.12 A sketch map showing the lo c a t io n s  o f  the study t rees  in  Abo 
Mkpang, e a s i l y  reproduced f o r  other  species and v i l l a g e s  by extens ion
workers and farmers.
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Figure 3.13 A sketch map showing the lo c a t io n s  o f  the study t rees  in 
Igon igon i ,  e a s i l y  reproduced f o r  o ther  species and v i l l a g e s  by extension
workers and farmers.
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f o r  monthly observa t ions,  permission was sought from farmers to  mark and 
measure t rees  on t h e i r  land and a f u l l  exp lana t ion  given o f  the
measurements t h a t  would be taken. This was impor tant  e s p e c ia l l y  as
b e l i e f  in  J u - ju  ( lo c a l  w i t c h c r a f t )  i s  s t ro n g ly  held by most people in 
the area, and d iscover ing  unexplained coloured pa in t  marks on t ree s  in  
an i n d i v i d u a l ' s  farmland may have been seen as a curse, and the t re e  
t rea ted  acco rd ing ly .
I t  was decided t h a t  data should be c o l le c te d  f o r  at  le as t  twenty t rees  
o f  each species,  th e re fo re  tw en ty - th ree  t rees  were se lected so t h a t  any 
losses occu r r ing  dur ing the survey per iod  could be accommodated. The
study specimens were se lec ted simply as they were encountered along each 
route  so t h a t  the re  was no bias in troduced by the researcher s e le c t in g  
equal numbers o f  young and mature t re e s .  The t rees  or  shrubs were marked 
using a numbering system in v o lv i n g  the route number fo l lowed by the 
number o f  the t r e e  on t h a t  route (eg. 2 .3 ) ,  which was e i t h e r  painted
onto the stem or  w r i t t e n  onto a p l a s t i c  tag and then at tached to  the
t ree .  Farmers were asked to  ignore any markings on the t rees  and to
t r e a t  them as they would normal ly .  In t h i s  way i t  was poss ib le  to  
es t imate how much each t re e /s h ru b  was used as pa r t  o f  the farming
system. The f o l l o w in g  observa t ions were made and noted f o r  each t re e  or 
shrub a t  the t ime of  s e le c t i o n .  The f i e l d  form used to  record the
observa t ions i s  shown as Appendix E.
-  Locat ion o f  the t re e  ie .  route  number.
-  Topography o f  the s i t e  i e .  angle and aspect o f  s lope.
- Age o f  the t re e /s h ru b  ie .  seed l ing ,  young, mature.
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The t rees  and shrubs were v i s i t e d  monthly and phenologica l  and other  
observa t ions were recorded using the f o l l o w in g  key (F igure  3 .14) :
-  Type o f  surrounding vegeta t ion
1 C u l t i v a te d  land
2 Cleared land (unplanted)
3 Last y ea r 's  farm
4 Recent f a l l o w
5 Secondary b ush / fo res t .
Figure 3.14 Monthly observat ions  were made o f  a l l  study t rees  in  both 
v i l l a g e s :  measuring A l b i z i a  zygia  in  farmland near Abo Mkpang v i l l a g e ,
September 1993 (Photo: D.Agom).
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Diameter or he igh t  o f  the t r e e  or shrub in  cms.
Crown s ta tus  ie .  presence o f  shade/compet i t ion from surrounding 
t rees /sh rubs  (F igu re  3.15)
1 Emergent t ree
2 Competing
3 P a r t i a l  overhead l i g h t
4 Side l i g h t  only
5 Completely shaded.
Presence o f  c l imbers  on the t r e e  or shrub
0 No c l imbers
1 Cl imbers present
2 Many c l imbers  presen t.
Condi t ion o f  the t re e
1 Good
2 Insect  damage to  leaves
3 Rotten stem
4 Damage from burning
5 Shoots cut/damaged.
Habit o f  the t re e
1 Old coppice
2 S ing le  stem
3 F la t  crown
4 Low branching/many stems
5 High branching
6 Current coppice
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EMERGENT/ALONE
COMPETEING/FULL LIGHT
SIDE LIGHT ONLY
PARTIAL OVERHEAD LIGHT
COMPLETELY SHADED
Figure 3.15 Crown s ta tus  c l a s s i f i c a t i o n  used dur ing f i e l d  observat ions  
o f  sample t ree s  o f  the fou r  study species ( a f t e r  Synott ,  1979).
Ch.3 F ie ld  research methods
7 Layered crown
8 Bushy crown
9 Sparse crown.
-  Phenology
1 New le a f / s h o o t  f lu s h
2 New leaves
3 Old leaves
4 Flowers
5 F r u i t s
6 Leaves ye l low ing
7 Leaves dropped.
In t h i s  way i t  was poss ib le  to  develop p i c tu re s  o f  the fou r  species,  as 
discussed in  Chapter 5, e s p e c ia l l y  w i th  respect  to  how they may behave 
as pa r t  o f  a farming system. The pa t te rns  observed are rep resen ta t ive  o f  
those l i k e l y  to  be encountered in  farming s i t u a t i o n s  in  s im i l a r  
environmental  c ond i t ions  elsewhere in Cross River Sta te .  I t  t h e re fo re  
proved poss ib le  to  produce d e ta i le d  pheno logica l  diagrams f o r  each o f  
the species.  Such in fo rm a t ion  i s  usefu l  f o r  the s a t i s f a c t o r y  i n te g ra t i o n  
o f  t rees  in to  farming systems through the i n t r o d u c t i o n  o f  ag ro fo res t r y  
or farm f o r e s t r y .
3 .6  Conclusions
The fo l l o w in g  po in ts  should be noted as a conc lus ion to  t h i s  chapter :
■ Recent t rends in the development o f  farming-systems research have 
meant t h a t  many t r a d i t i o n a l  s o c io lo g ic a l  survey methods are now
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being employed as an importan t pa r t  o f  data c o l l e c t i o n  f o r  
a g r i c u l t u r a l i s t s ,  f o re s te r s  and a g r o f o r e s te r s .
■ The f i e l d  work f o r  t h i s  study took place in  two v i l l a g e s  in  Cross
River  S ta te ,  Abo Mkpang in the f o r e s t  zone and Igon igon i  in  the
der ived savanna zone, and a smal le r  comparat ive study was c a r r ie d  
out in Obiokpok in  neighbour ing Akwa Ibom State .
■ Where poss ib le  p a r t i c i p a t o r y  research techniques were employed, but 
there  were some l i m i t a t i o n s  as to  how f a r  they could be ' f a r m e r - le d '  
due to  the con tex t  in  which the work was c a r r ie d  out .
■ The f i e l d  work descr ibed in  t h i s  chapter i s  in  two main sec t ions :
f i r s t  the ques t ionna i re  survey work, fo l lowed by germinat ion t r i a l s  
and f i e l d  measurements and observa t ions f o r  the fo u r  se lec ted species.
CHAPTER 4
T r e e s  as p r o v i d e r s :  c h a n g in g  p a t t e r n s  o f  t r e e  use w i t h  
d e c r e a s i n g  f o r e s t  c o v e r .
4.1 I n t r o d u c t i o n
This i s  the f i r s t  o f  th ree  chapters which present the data c o l le c te d
dur ing  the f i e l d  research per iod  o f  t h i s  study. A f t e r  a d iscuss ion o f  
the r o le  o f  t rees  as p rov iders  o f  food and o the r  products ,  and the
e v o lu t io n  o f  community f o r e s t  or  t r e e  management systems (Sect ion  4 .2 ) ,
the data on t re e  use in  the study v i l l a g e s ,  r e s u l t i n g  mainly from the
ques t ionna i re  survey, i s  presented in  Sect ion  4.3.  The t ree s  and t h e i r
uses are d iv ided  i n t o  e igh t  ca tegor ies ;  f r u i t  t re e s ,  t rees  w i th  ed ib le  
seeds, medicinal  t ree s ,  t imber  t rees ,  t rees  in  farming,  amenity t ree s ,  
t ree s  w i th  ed ib le  leaves and t rees  w i th  o ther  uses. The chapter
concludes w i th  a b r i e f  d e s c r ip t i o n  o f  t re e  use in  the t h i r d  study 
v i l l a g e ,  Obiokpok in  Sect ion 4 .4 ,  and a d iscuss ion o f  how t re e  or f o r e s t  
management d i f f e r s  in the study area according to  popu la t ion  dens i ty  and
th e re fo re  pressure on lo ca l  resources (Sect ion 4 .5 ) .
4.2 Trees as p rov ide rs
Trees and t re e  products make a s i g n i f i c a n t  c o n t r i b u t i o n  to  the f i n a n c ia l  
s e c u r i t y  o f  many ru ra l  households in  sub-Saharan A f r i c a  and elsewhere in  
the South (Falconer & Arno ld ,  1988; Arno ld & Kanowski, 1993; Packham, 
1993). In a recent survey c a r r ie d  out by the Cross River State Fores t ry  
P ro jec t  (1994),  i t  was found That Cross R iver ians make use o f  at  leas t  
fou r  hundred and t h i r t y - f o u r  d i f f e r e n t  species,  71.5% o f  which are 
p la n ts ,  74% (o f  the 71.5%) o f  which are t rees  and shrubs. Most o f  the
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products ex t rac ted  by ru ra l  people are non-t imber f o r e s t  products 
(NTFPs), a d e f i n i t i o n  o f  which i s  presented by Towson (1995) as being:
" a l l  the b io lo g ic a l  m ate r ia l  (o ther  than i n d u s t r i a l  roundwood and 
der ived sawn t im ber ,  wood ch ips ,  wood-based panels and pulps)  t h a t  
may be ex t rac ted  from na tu ra l  ecosystems, managed p la n ta t io n s ,  
e t c . ,  and be u t i l i z e d  w i t h in  the household, be marketed, or have 
s o c ia l ,  c u l t u r a l  or  r e l i g i o u s  s i g n i f i c a n c e . "
(Anon 1991/2)
The most commonly quoted aspect o f  NTFPs (Mal leson-Amadi, 1993), many o f  
which are t r e e  products ,  i s  t h e i r  c o n t r i b u t i o n  to  food s e c u r i t y ,  which 
has been def ined by the World Bank (1989) as "access by a l l  people at  
a l l  t imes to  enough food f o r  an a c t i v e ,  hea l thy  l i f e " .  I t  has been noted 
by Okafor (1975) and Okigbo (1977) t h a t  ed ib le  f r u i t s ,  seeds and leaves 
o f ten  prov ide food dur ing the 'hungry '  per iod at  the beginning o f  the 
a g r i c u l t u r a l  season, when stocks o f  many s tap le  foods such as yam from 
the previous year, are exhausted, and new crops have not yet  been 
harvested. A s im i l a r  s i t u a t i o n  has been noted in  Ghana (Falconer ,  1991). 
In Ind ia ,  Malaysia and Thai land approximate ly  one hundred and f i f t y  
species of  w i ld  p lan ts  have been i d e n t i f i e d  as sources o f  emergency 
foods (FAO, 1984). For example Shorea robusta  G a e r tn . f .  Roxb., the bark 
o f  Acacia 1 eucophica (Roxb.) W i l l d .  and Bombax ceiba  L. are ground i n t o  
a f i n e  f l o u r  to  make chapat is ,  normal ly  made o f  wheat or r i c e  f l o u r  
(Fa lconer,  1990a). However, M i rac le  (1961) argues t h a t  a 'hungry season' 
does not in f a c t  e x i s t ,  r a th e r  t h a t  people s ta te  t h a t  they are hungry 
because p re fe r red  foods are unava i lab le  and less pa la tab le  s u b s t i t u t e s ,  
such as cassava instead o f  yam, are used f o r  these per iods.
A study o f  the Mbuti o f  Za i re  ( Ich ikawa,  1993) who l i v e  in  a la rge  
expanse o f  high f o r e s t ,  has shown t h a t  they use more than two hundred 
animal and one hundred p la n t  species as food. Doughty (1979) argues t h a t
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the progress ion from hun te r -ga the re r  to  s h i f t i n g  and then sedentary 
a g r i c u l t u r e ,  has g re a t l y  reduced the v a r i e t y  o f  foods eaten by people. 
In  southern A f r i c a  f o r  example, Fox and Young (1982) found th a t  veld 
foods were less commonly consumed than in  the past,  and t h a t  knowledge 
and d i v e r s i t y  o f  bush resources has dec l ined .  A survey o f  r a in f o r e s t  
dwe l le rs  in  Cameroon, the Mvae and the Yassa people who consume many 
d i f f e r e n t  f o r e s t  foods, revealed t h a t  t h e i r  d i e t  i s  good, and t h a t  
hea l th  problems occur on ly  due to  lo c a l  endemic diseases and pa ras i tes ,  
ra th e r  than from bad n u t r i t i o n  (de Garine, 1993). NTFPs are th e re fo re  
importan t f o r  ma in ta in ing  some d i v e r s i t y  in  f a m i ly  d i e t  and al though 
o f te n  not consumed in  g rea t  q u a n t i t i e s ,  w i l d  foods form an essen t ia l  
pa r t  o f  o therwise bland and n u t r i t i o n a l l y  poor d ie t s  (Arno ld ,  1991). 
Tree products can the re fo re  prov ide supplements to  the s tap le  d i e t  which 
i s  o f ten  monotonous and lack ing  in  many v i tam ins  and minera ls ,  
e s p e c ia l l y  dur ing the 'hungry p e r io d s ' .  In the Machakos d i s t r i c t  o f  
Kenya, f r u i t  t rees  such as Ximeia c a f f r a  Sond. and Sclerocerya b i r r e a  
(A .R ich . )  Hochst. are so popular t h a t ,  i n c re a s in g ly ,  they are found 
planted on farms (W ach i i i ra ,  1987). Okafor (1980) s ta tes  t h a t  in the 
f o r e s t  zone o f  N ige r ia ,  var ious  woody p lan ts  are good sources o f  cheap 
p la n t  p ro te in s  and o ther  essen t ia l  n u t r i e n t s .  In nor thern N ige r ia  
gathered food i s  more importan t as re l i s h e s  to  add i n t e r e s t  to  s tap les ,  
and as medicines, than as sustenance (Longhurst ,  1986). Products not 
consumed dom es t ica l ly  may a lso be sold to  supplement household income, 
which enables o ther  foods to  be purchased i f  q u a n t i t y  or v a r i e t y  are 
i n s u f f i c i e n t  f o r  the f a m i l y ' s  needs.
The need f o r  supplements to  the d i e t  or  income can also occur at  
i r r e g u l a r  i n t e r v a l s  due to  unforeseen circumstances such as unusual ly  
adverse c l i m a t i c  c ond i t ions  and t h e re fo re  poor or delayed harvests ;  or
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la rge  blocks o f  c a p i ta l  being requ i red  f o r  such occasions as weddings 
and fune ra ls ,  or  t o  pay f o r  school fees (Chambers & Leach, 1987). In 
these cases t rees  are used as a form o f  savings bank whose products ,  
which inc lude  not on ly  foods, but a lso yam stakes,  b u i ld in g  m a te r ia ls ,  
f i rewood,  medicines, wood f o r  household u t e n s i l s ,  and so on, can be 
converted i n t o  income when the need a r ises .
NTFPs can also prov ide regu la r  income, f o r  example in  a study by 
Falconer (1990b) o f  Kumasi cen t ra l  market in  Ghana i t  was found t h a t  
about seven hundred people were invo lved in  NTFP t ra d in g  on a f u l l - t i m e  
bas is .  In N ige r ia ,  approx imate ly  tw o - th i r d s  o f  the res iden ts  o f  c i t i e s ,  
and almost a l l  v i l l a g e r s ,  use chewing s t i c k s  in  pre ference to  
toothbrushes (Mbakwe, 1983) and the p roduc t ion  o f  these s t i c k s  prov ides 
a steady income f o r  many v i l l a g e r s  in  f o r e s t  areas. Such small f o r e s t -  
based e n te rp r is e  a c t i v i t i e s  ( i e .  c o l l e c t i o n  and processing o f  NTFPs) 
c o n s t i t u t e  one o f  the la rg e s t  sources o f  non-farm income in  the ru ra l  
areas o f  developing c oun t r ie s  and in  many areas they also account f o r  a 
la rge  pa r t  o f  the t o t a l  f o r e s t  harves t (Towsen, 1995).
I t  i s  o f ten  assumed t h a t  a l l  NTFPs which are u n c u l t i v a te d  or c o l l e c te d  
from the 'b ush ' ,  come from f o r e s t  areas. In both Ghana and S ie r ra  Leone,
however, where loca l  f o re s t  use was s tud ied  in d e t a i l  (Fa lconer ,  1991;
Richards, 1991), r e s u l t s  o f  the surveys showed th a t  very few ' f o r e s t  
products '  were a c t u a l l y  c o l le c te d  from f o re s ts ,  the main source o f  NTFPs 
in both places being bush f a l l o w  areas. In many areas o f  the wet
t r o p i c s ,  much o f  the supply o f  f o r e s t  products comes from areas o f  bush
f a l l o w  in  less densely populated areas, and from t rees  on farms where 
the pressure on the land i s  high (Arnold & Kanaowski, 1993). Njoku 
(1983) notes th a t  the dens i ty  o f  f o re s t  food t rees  in Imo S ta te ,
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N ige r ia ,  i s  much lower in  na tu ra l  f o r e s t  areas than on compound farms. 
In Cross River S ta te ,  w h i le  many o f  the most impor tant  NTFPs (bush 
mango, canes, chewing s t i c k s )  are gathered in  f o re s ts ,  they are a lso  a l l  
found on f a l l o w  land, and many o f  them are c u l t i v a t e d  or tended on farms 
(Okafor,  1989). Okafor (1980) a lso notes t h a t  some e d ib le  f o r e s t  t ree s  
have widespread d i s t r i b u t i o n  throughout the f o r e s t  zone o f  N ige r ia ,  such 
as I r v i n g i a  gabonensis, T re c u l ia  a f r i c a n a  and Xylop ia  ae th iop ica  (Dunal) 
A .R ich . ,  and t h a t  al though t h e i r  na tu ra l  dens i ty  i s  very low (o f ten  less 
than 2.5 t ree s  ha“ ^ ) ,  i t  has increased cons iderab ly  w i th  p ro te c t io n  and 
c u l t i v a t i o n .
Trees are a lso valued f o r  a number o f  se rv ice  fu n c t io n s  they prov ide 
ou ts ide  o f  the  f o r e s t  environment.  In v i l l a g e s ,  t rees  o f  p a r t i c u l a r  
species are o f ten  planted or  p ro tec ted  f o r  shade, as l i g h te n in g  
conductors and f o r  s o c i o - c u l t u r a l  ro les  such as sacred groves; and on 
farms f o r  shade, moisture r e te n t i o n  in  the s o i l ,  eros ion c o n t r o l ,  l i v e  
stakes, windbreaks, and f o r  the maintenance o f  s o i l  f e r t i l i t y .  
Therefore,  in  order  to  t r y  and gain as f u l l  a p i c t u r e  as poss ib le ,  the 
ques t ionna i re  survey conducted f o r  t h i s  study gathered in fo rm a t ion  on 
the use o f  t r e e  products and serv ices  from v i l l a g e s ,  farm or f a l l o w  
land, and f o r e s t  areas.
Shepherd (1993a) has suggested t h a t  ac t iv e  management o f  f o re s t  
resources, and u l t i m a t e l y  the p la n t in g  and c re a t io n  o f  new ' f o r e s t  
a reas ' ,  increases as na tu ra l  f o re s t  or  bush becomes degraded, and access 
to  the products and serv ices  coming from such areas i s  reduced. An 
at tempt i s  made in  Figure 4.1 to  represent t h i s  s i t u a t i o n  schem at ica l ly ,  
and the diagram can be used to  p re d ic t  how l i k e l y  people are to  become 
invo lved in  a c t i v e  management, depending on the cu r re n t  s ta te  o f  t h e i r
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Figure 4.1 Indigenous Forest  and Land Management -  a model t h a t  can be 
used to  p r e d i c t  how people w i l l  manage common areas depending upon the 
s ta te  o f  the f o r e s t  resource. Indigenous f o r e s t  management systems begin 
f o r  se lec ted products and areas in  stage 1, g radu a l l y  i n t e n s i f y  and then 
break down as pressure on the resource increases from stages 2 to  4, and 
then redevelop to  manage a new, in te n s iv e  use o f  i n d i v i d u a l l y  planted and 
maintained land areas in  stage 5 ( a f t e r  Shepherd, 1993).
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fo re s t  resource. Indigenous f o r e s t  management systems begin f o r  se lec ted  
products and areas (such as f o r e s t  boundar ies) in  stage 1, and i n t e n s i f y  
in  stage 2 as pressure on the resource begins to  be f e l t ,  but  i t  i s  
s t i l l  l a rg e ly  i n t a c t .  In the Korup Nat ional  park area in  Cameroon where 
the f o re s t  i s  seen by v i l l a g e r s  as being ample, the re  has been l i t t l e  
in te n s iv e  management by loca l  people so f a r ,  but  research in d ic a te s  t h a t  
la rge  v i l l a g e s  have gone f u r t h e r  in  e labo ra t ing  ru les  than small ones 
(Shepherd, 1993b). The coopera t ive  management systems g radua l l y  break 
down in stage 3 and rap id  d e fo re s ta t io n  takes place as Common Property  
Resources become open access resources in  stage 4. The processes
represented in  stages 3 and 4 are s im i l a r  to  the pa t te rn  o f  resource use 
i n i t i a l l y  put forward in  Ha rd in 's  'Tragedy o f  the Commons' a r t i c l e
(1968) in  which he descr ibed a f r e e - f o r - a l l  use o f  communal resources 
w i th  i n d i v i d u a l s  p u t t i n g  t h e i r  own needs f i r s t  and no thought o f  the 
eventual consequences o f  t h e i r  ac t ions .  However, Shepherd suggests t h a t  
i f  loca l  land tenure systems can operate,  the land becomes c l e a r l y  
i d e n t i f i e d  farmland w i th  i n d iv i d u a l  ownership,  and i t  i s  at  t h i s  stage 
(stage 5) t h a t  t r e e  p la n t in g  and management once again become impor tant  
a c t i v i t i e s .  In a survey c a r r ie d  out on farms in western Kenya i t  was 
found t h a t  the p ropo r t ion  o f  land w i th  plan ted t rees  increases w i th  
popula t ion dens i ty  (Brad ley,  1988). In areas w i th  a low popu la t ion  
dens i t y  (200 km“ 2 ) the land i s  l a r g e ly  under c u l t i v a t i o n  w i th  some areas 
o f  bush remaining and few t rees  have been p lanted, whereas when the
popu la t ion  den s i t y  i s  high (500 km- 2 ) p lan ted t rees  cover up to  30% o f  
the land. In e a r l i e r  stages where people c lea r  f o r e s t  or bush f o r
c u l t i v a t i o n ,  the re  i s  l i t t l e  in c e n t i v e  f o r  t r e e  p la n t in g  as uncleared 
resources s t i l l  e x i s t  nearby.  However, as c learance cont inues i t  becomes 
more ' t i m e - e f f i c i e n t '  t o  p la n t  and manage in d iv i d u a l  t re e s ,  than to  
ca r ry  out long exped i t ions  f o r  ' f r e e '  biomass or NTFPs (Shepherd,
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1993a). As can be seen in  t h i s  chap ter,  many o f  the conc lus ions  t h a t  can 
be drawn from the ques t ionna i re  survey data, about t r e e  use in  the th ree  
v i l l a g e s ,  f i t  in  w i th  t h i s  model o f  f o r e s t  use and management.
4.3 Resul ts  o f  the surveys
The surveys produced a great  deal o f  data about t ree s  and shrubs in  the 
v i l l a g e s ,  farms and surrounding bush or f o r e s t ,  and t h e i r  uses. In both 
main v i l l a g e s ,  one randomly se lected rep resen ta t ive  from each occupied 
house was in te rv iewed ,  f o r t y - s i x  in  Abo Mkpang and s i x t y - n i n e  in  
Igon igon i .  In Abo Mkpang t h i s  was made up o f  f o r t y  male in fo rmants  and 
s i x  female,  w h i le  in  Igon igon i  the d i v i s i o n  was t h i r t y - f i v e  male 
in formants  and t h i r t y - f o u r  female.  In general the v i l l a g e r s  o f  Abo 
Mkpang have knowledge o f  a g rea te r  v a r i e t y  o f  t re e s ,  e s p e c ia l l y  those 
found in  the f o r e s t  or  bush, than do those o f  Igon igon i .  During the 
survey, s i x t y - e i g h t  species were mentioned by the Abo Mkpang community, 
wh i le  Igon igon i  v i l l a g e r s  mentioned f i f t y - s e v e n  species.  This i s  
probably due to  the absence o f  f o re s t  around Igon igon i  because o f  
c learance f o r  farmland, so t h a t  much o f  the knowledge o f  f o r e s t  t r e e  
species has been l o s t .  In the t h i r d  v i l l a g e ,  Obiokpok (see 4 .4 ) ,  in  an 
area o f  h igher  popu la t ion  dens i ty  and almost no remaining secondary 
f o re s t  where a ques t ionna i re  survey was c a r r ie d  out (see 3 .3 ) ,  on ly  
t h i r t y - f o u r  woody species were mentioned, almost a l l  o f  which were 
located in  home gardens or farmland. In previous s tud ies  i t  has been 
shown th a t  indigenous knowledge about the use o f  gathered products can 
be l o s t  over a r e l a t i v e l y  shor t  t ime per iod.  Doughty (1979) c i t e s  a 
number o f  examples o f  communit ies whose knowledge o f  p la n t  use i s  
d e c l in in g ,  f o r  example the younger members o f  the Tlokwa o f  the Kalahari  
were on ly  able t o  recognise h a l f  o f  the two hundred and f i f t y  gathered
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food items named by t h e i r  e lde rs .  The in f lu e n c e  o f  permanent 
a g r i c u l t u r e ,  f o r e s t  loss ,  access to  markets and modern medical care can 
a l l  c o n t r ib u te  to  a dec l ine  in  indigenous techn ica l  knowledge about 
lo ca l  species.
Tree p la n t in g  around houses and elsewhere w i t h in  the v i l l a g e  i s  much 
more f requent  in  Igon igon i  than in  Abo Mkpang, w i th  a g rea te r  v a r i e t y  o f  
species being c u l t i v a te d  and the most valued type o f  t rees  f o r  t h i s  
lo c a t io n  being those which produce f r u i t  or  ed ib le  leaves and many o f  
which are in troduced species.  This i n d ic a te s  t h a t  in  some aspects o f  
resource management the Igon igon i  v i l l a g e r s  are beginning to  move i n to  
stage 5 o f  Shepherd's model, but  in  o ther  areas they remain f i r m l y  in  
stage 4, best i l l u s t r a t e d  by the lack  o f  p lanted t ree s  in  farmland. In 
Igon igon i  tw en ty -e ig h t  d i f f e r e n t  species are p lan ted around houses in  
the v i l l a g e ,  o f  which f i f t e e n  are f r u i t  t rees  and f i v e  have e d ib le  
leaves; whereas on ly  s ix teen  species are planted in  the v i l l a g e  o f  Abo 
Mkpang, t h i r t e e n  o f  which are f r u i t  t re e s .  In both v i l l a g e s ,  t rees  tend 
to  be valued f o r  products more f re q u e n t l y  than f o r  se rv ices ,  a l though as 
w i l l  be seen from the data, a number o f  species do have importance due 
to  the p a r t i c u l a r  se rv ices  they p rov ide .  In Igon igon i  e igh t  species were 
noted as having a serv ice  value,  and in  Abo Mkpang f i v e  species were 
sa id  to  have se rv ice  uses. However, o ther  species noted p r im a r i l y  f o r  
products may also  have secondary se rv ice  uses which were not mentioned 
s p e c i f i c a l l y  dur ing the survey, f o r  example t rees  planted on farms f o r  
f r u i t  product ion also prov ide va luab le  shade. Appendix F shows a l l  t ree s  
mentioned dur ing the survey using t h e i r  lo ca l  and bo tan ica l  names, and 
t h e i r  uses. I t  should be noted t h a t  the ques t ionna i re  only gathered 
in fo rm a t ion  on a l im i t e d  number o f  species and t h a t  many more are 
probably used in  both v i l l a g e s .  Almost a l l  t rees  have some use, which
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was i l l u s t r a t e d  we l l  when a s o c io lo g ic a l  researcher asked the loca l  name 
o f  a p a r t i c u l a r  species o f  palm in  nor thern N ige r ia ,  to  be t o l d  i t  i s  
c a l l e d  the 'Useless palm' (A t te ,  pers.comm., 1994).
In an ICRAF survey o f  farmer pre ference in  West A f r i c a  (ICRAF, 1994) the 
main use o f  70% o f  the h ighest  ranking woody species was f o r  food and 
f r u i t ,  e s p e c ia l l y  in  Ghana and N ige r ia  where high popu la t ion  d e n s i t ie s  
make food s e c u r i t y  more o f  an issue f o r  farmers.  Th is  corresponds we l l  
w i th  the survey data from t h i s  study, shown in  Appendix G, where a l l  the 
species noted dur ing the surveys in  Igon igon i  and Abo Mkpang, and t h e i r  
rank ing accord ing to  the number o f  t imes each species was mentioned, are 
l i s t e d .  O v e ra l l ,  o f  the species which occupy the top ten rankings 
(eleven spec ies ) ,  e igh t  o f  these are valued f o r  an ed ib le  product,  
f r u i t ,  seed or leaves, such as oranges, A f r ic an  pears or o i l  palm, w h i le  
th ree  are p r im a r i l y  t imber  species such as I roko .  This pa t te rn  p e r s i s t s  
in  i n d iv i d u a l  v i l l a g e s  where in  Abo Mkpang e ig h t  o f  the eleven most 
f r e q u e n t l y  mentioned species produce an ed ib le  p roduct,  and th ree  are 
t imber  spec ies;  and in  Igon igon i  eleven o f  the top t h i r t e e n  species are 
valued f o r  food, w h i le  two are used f o r  wood products .  The same ICRAF 
farmer survey (ICRAF, 1994) revealed t h a t  Dacryodes e d u l i s  (A f r i c a n  
pear)  i s  probably the most w ide ly  planted indigenous t r e e  species in 
West A f r i c a ,  re in fo rc e d  by the data from t h i s  survey which revealed t h a t  
D, e d u l i s  was the most mentioned species in  Abo Mkpang, the seventh most 
mentioned species in Igon igon i ,  and ranked second o v e r a l l .  Many o f  the 
t rees  mentioned have m u l t i p l e  uses (Appendix F) and i t  was o f ten  not 
c le a r  which o f  these was seen as the most im por tan t ,  e s p e c ia l l y  as t ree s  
are o f ten  valued f o r  d i f f e r e n t  reasons by d i f f e r e n t  people.  For example, 
dur ing the survey, very few t rees  valued f o r  t im ber  p roduct ion were
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mentioned by women, who in  con t ras t  tended to  emphasise the food value 
o f  the most p r ized  s p e c i e s (see Appendix P f o r  more t re e  tenure d e t a i l s ) .
Using a rank ing system s im i l a r  to  th a t  used by Becker (1984) in  her 
study o f  food p la n t  use in  Northern Kenya, i t  i s  poss ib le  to  produce a 
diagram which shows the pa t te rn  o f  occurrence o f  the species in  the 
three study v i l l a g e s  (F igure  4 .2 ) .  Eighteen species were mentioned in  
a l l  th ree s i t e s ,  e leven o f  which are food producing spec ies.  The number 
o f  species named on ly  in  one study s i t e  can be taken as a measure o f  
p la n t  d i v e r s i t y  in  t h a t  area and t h i s  corresponds we l l  t o  lo ca l  
environmental c o n d i t io n s .  Abo Mkpang, surrounded by high f o r e s t ,  has the 
greates t  p lan t  d i v e r s i t y ,  and Obiokpok, surrounded almost comple te ly  by 
farmland, has the le a s t .
ABO MKPANG
OBIOKPOK
Figure 4.2 D i s t r i b u t i o n  o f  occurrence o f  the one hundred woody species 
mentioned in  surveys in  th ree  v i l l a g e s  in  south east N ige r ia  which i s  an 
in d ic a to r  o f  species abundance in the th ree  lo ca t ions  (Own data:  1992).
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The lo c a t io n s  o f  t ree s  occu r r ing  in  the survey are shown in  Appendix H. 
Most o f  the t imber  t rees  mentioned were sa id  t o  be located on farm or 
p la n ta t i o n  land, o f ten  l e f t  t he re  when the land was i n i t i a l l y  c leared 
f o r  c u l t i v a t i o n ,  or  p lan ted by the farmers or t h e i r  fa m i ly .  Al though 
these species a lso occur in  the bush or f o r e s t ,  the ownership o f  w i l d  
t rees  i s  not c le a r  cu t ,  whereas farmers can f e l l  t ree s  on t h e i r  own land
as they wish. This may account f o r  the g rea te r  emphasis being placed on
t imber  t rees  in  farm or  p la n ta t i o n  land, than those in  the f o r e s t .
The d i f f e r e n t  i n t e n s i t y  o f  management o f  t rees ,  both w i ld  and 
c u l t i v a t e d ,  becomes ev ident  in  the f o l l o w in g  p resen ta t ion  o f  the 
ques t ionna i re  data.  In  Abo Mkpang which i s  surrounded by l a rg e ly  i n t a c t  
t r o p i c a l  high f o r e s t ,  a g rea te r  v a r i e t y  o f  species are used, but few are 
plan ted or a c t i v e l y  managed. However in  Igon igon i ,  where l i t t l e  bush 
remains, more p la n t in g  o f  t rees  around houses takes place and in  
Obiokpok complex management systems and a new t ree-based resource have 
been developed in  the form o f  home gardens. This i s  in d ica ted  p r im a r i l y  
by the la rg e r  number o f  e x o t i c  species mentioned dur ing  the surveys in
Igon igon i  and Obiokpok, and the g rea te r  number o f  species planted w i t h in
the v i l l a g e s  themselves. Data obta ined dur ing surveys in  the main study 
v i l l a g e s ,  Abo Mkpang and Igon igon i ,  are presented in  the fo l l o w in g  
sect ions in  both t e x t  and ta b le s .
4.3.1 F r u i t  t rees
As has been suggested above, the most impor tant  and h ig h l y  valued t r e e  
species in  both Igon igon i  and Abo Mkpang are f r u i t  t re e s ,  and several  o f  
those mentioned in  the survey are e x o t i c  or n a tu ra l i s e d  species,  such as 
Mangifera in d ica  L . ,  Psidium guajava  L. and Persea americana M i l l . ,
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ra the r  than indigenous. However, indigenous species such as Dacryodes 
e d u l i s  (F igure  4 .3 ) ,  Canarium s c h w e in fu r t h i i  Engl, and Dia l ium guineense 
are also p r ized ,  but these are planted less f re q u e n t l y ,  and are instead 
o f ten  al lowed to  remain when an area o f  f o re s t  or  bush i s  c leared fo r  
c u l t i v a t i o n .  This occurs more f re q u e n t l y  in  farms around Abo Mkpang as 
the vege ta t ion  c leared is  usua l ly  pr imary or mature secondary fo re s t  and 
mature t rees  o f  usefu l  species are o f ten  present.
Figure 4.3 Dacryodes e d u l i s  (A f r i can  pear) in f r u i t ,  Ju ly  1993, Abo 
Mkpang, Cross River State (Photo: the au tho r ) .
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In Abo Mkpang, small t r e e  nu rse r ies  are o f ten  es tab l ished  on farm p lo t s  
so t h a t  f r u i t  t rees  such as Mangifera ind ica ,  Dacryodes edu l i s ,  and 
C i t r u s  spp. can be grown from seed and p lanted out i n t o  the farm, where 
as in  Igon igon i ,  f r u i t  t ree s  seem to  be more f r e q u e n t l y  c u l t i v a te d  
around houses in  the v i l l a g e .  In Cameroon, Shepherd (1993b) found t h a t  
the p la n t in g  and p ro te c t io n  o f  f r u i t  t ree s  such as I r v i n g i a  gabonensis, 
D. edu l i s ,  M. ind ica  and C i t r u s  spp. on farmland, enr iches the secondary 
f o re s t  regrowth, and i s  o f te n  the f i r s t  step in  the development o f  a 
loca l  f o re s t  management s t ra te g y .
Table 4.1 F r u i t  t rees  o f  Abo Mkpang.
Species | F r u i t Location^
Anacardi  urn occ iden ta le Cashew Farm,house
Canarium schwei n f u r t h i  i 
Carica papaya
Slave pear Farm
Pawpaw House
C i t r u s  spp. Orange,1ime, tanger i  ne Farm,house
Cola lep ido ta Monkey kola Farm,fores t
Cola pachycarpa Frui  t Farm,fores t
Dacryodes e du l i s A f r i c a n  pear Farm,house
Elae is  guineensis  
Mangifera ind ica
Oi l  palm Farm,house, forest
Mango Farm,house
Persea americana 
Psidium guajava
Avocado pear Farm,house
Guava Farm,house
Syzygium malacensis 
Terminal ia  catappa
' A pp le ' Farm,house
Ind ian  almond House
4*
Exot ic  or n a tu ra l i s e d  species
In both Igonigoni  and Abo Mkpang, f r u i t  i s  an impor tant  supplement t o  
the d i e t ,  e s p e c ia l l y  f o r  c h i l d r e n ,  in  terms o f  the p ro v is io n  o f  v i tam ins  
and minera ls  which are o f ten  la ck ing  from the s tap le  foods. D i f f e r e n t  
f r u i t s  are a v a i la b le  at  d i f f e r e n t  t imes o f  the year, f o r  example mango
1 I n  a l l  t a b l e s  i n  C h a p t e r  4 ,  fa rm  i s  used i n  t h i s  co lum n t o  d e n o t e  b o th  fo o d  fa r m  and  
p l a n t a t i o n .  Both t h e  te r m s  f o r e s t  and bush r e f e r  t o  c u r r e n t l y  u n c u l t i v a t e d  l a n d .
159
Ch.4 Trees as p rov ide rs
and avocado pears from March to  May, Dacryodes e d u l i s  from May to  
August, oranges from September to  December, and pawpaw a l l  year,  so 
the re  i s  always some f r u i t  i n  season and easy t o  o b ta in .  I t  can be seen 
in Tables 4.1 and 4.2 which show the lo c a t io n s  and species o f  t ree s  in  
and around the two v i l l a g e s ,  and t h a t  a g rea te r  v a r i e t y  i s  p lan ted in  
Igon igon i  than in  Abo Mkpang.
Table 4.2 F r u i t  t ree s  o f  Igon igon i .
Speci es F r u i t Locat ion
Anacardi  urn occ iden ta le  
Annona muricata
Cashew Farm,house
Soursop Farm,house
Annona squamosa Sweetsop House
Canarium s c h w e in fu r t h i i  
Carica papaya
Slave pear Farm
Pawpaw House
C i t r u s  spp Orange,tanger i  ne Farm,house
Cola r o s t r a ta Monkey kola Farm
Dacryodes e du l i s A f r i c a n  pear Farm,house,bush
Dia l ium guineense Velvet  tamarind Farm,bush
E lae is  guineensis  
Mangifera i n d i c |  
Psidium guajava
Oi l  palm Farm,house,bush
Mango Farm,house,bush
Guava Farm,house
Spondias mombin Hog plum House,farm
Syzygium malacensis  
Terminal !a  catappa
'App le ' House
Ind ian almond House
Uvaria chamae ' B e r r y ' Farm,bush
4j
Exo t ic  or n a tu ra l i s e d  species
Income der ived from the sale o f  f r u i t  i s  minimal in  Abo Mkpang, whereas 
in  Igon igon i ,  which has access to  a number o f  weekly loca l  markets,  i t  
i s  a useful  a d d i t io n  to  many households as oranges, mango, guava, 
A f r i c a n  pear and Ve lve t  tamarind are r e g u la r l y  so ld .  However as f r u i t s  
are usua l l y  low cost  i tems in  markets,  and there  i s  l i t t l e  chance t o  add 
value through processing at  v i l l a g e  le v e l ,  the re  i s  l i t t l e  i n c e n t i v e  f o r  
people to  produce such f r u i t s  more in te n s i v e l y  f o r  commercial purposes, 
and so f r u i t s  are on ly  sold on a casual basis i f  t ree s  produce a crop
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which i s  surp lus  to  household requirements.  Table 4.3 below gives an 
i n d ic a t i o n  o f  p r i c e s  obtained f o r  some f r u i t s  in  loca l  markets.
Table 4.3 F r u i t  p r ices  in  lo c a l  markets around Igon igon i  (source: own
data,  1992-1993).
F r u i t U n i t  o f  sa le P r ice  per u n i t
Orange (unpeeled) 3 or 4 f r u i t s N 1.00
Orange (peeled) 2 or  3 f r u i t s N 2.00
Mango 4 or 5 f r u i t s N 1.00
Guava Bowl o f  20 f r u i t s N 5.00
A f r i c a n  pear 5 to  10 f r u i t s N 5.00
Ve lve t  tamarind 170 g mi 1k t i n  f u l  1 N 1.00
* N70 = £1 ( p a r a l l e l  ra te  March 1994) /Da i l y  labourer  wage N50.
4.3 .2  Ed ib le  seeds
Many o f  the most valued t r e e  species mentioned in the survey are those 
producing e d ib le  seeds, or  seeds from which ed ib le  e x t ra c ts  can be made 
(Tables 4.4 and 4 .5 ) ,  impor tant  in  d i v e r s i f y i n g  and adding f l a v o u r  to  
the loca l  d a i l y  d i e t .  I t  i s  these species,  e s p e c ia l l y  in  Abo Mkpang, 
which b r ing  in  a great  deal o f  income to  the v i l l a g e .  I r v i n g i a
gabonensis (bush mango) (F igure  4.4) is  an e x c e l le n t  example o f  t h i s
where the whole v i l l a g e  i s  invo lved in  the c o l l e c t i o n  and processing o f  
the seeds f o r  sa le  and domestic consumption. I t  i s  so valued th a t  many 
farmers ra ise  seed l ings o f  I .  gabonensis and p lan t  them on t h e i r  farms, 
even i f  they p la n t  no o ther  t rees .  I .  gabonensis in f a c t  has two 
v a r i e t i e s  (Okafor,  1980), var .  gabonensis which f r u i t s  dur ing the ra iny  
season ( A p r i l  t o  September) and var .  excelsa , which f r u i t s  in the dry
season (December t o  March). The bush mango is  th e re fo re  an impor tan t ,
year round, income supplement f o r  many o f  the v i l l a g e r s .  The f r u i t s  are 
c o l le c te d  from f o r e s t ,  f a l l o w  and farm t ree s ,  and al lowed to  r o t  so t h a t
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the f le s h  i s  e a s i l y  removed. The seed is  then taken out o f  the f r u i t ,  
cu t  in h a l f ,  and the coty ledons removed f o r  sa le .  The work i s  t ime 
consuming, but because o f  the high p r ices  obtained from the processed 
bush mango, i t  i s  seen as a good investment.  In some areas bush mango is  
stored f o r  use or sale out o f  season by adher ing the r o t t i n g  f r u i t s  to  
the mud wa l ls  o f  houses and l e t t i n g  them dry there .
Figure 4.4 I r v i n g i a  gabonensis -  one o f  the most importan t NTFP 
producers o f  the high f o re s t  zone in south east N ige r ia ,  Abo Mkpang, 
Cross River State,  June 1993 (Photo: the au thor ) .
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In Abo Mkpang, the processed bush mango i s  u sua l l y  purchased in bu lk  by 
buyers who come to  the v i l l a g e ,  and i s  then t ranspo r ted  by them to  be 
so ld in markets throughout  Cross River  S ta te ,  f o r  use in  making a very 
popular soup d ish .  Okafor (1990) s ta tes  t h a t  the re  are no r e l i a b l e
est imates o f  income earned by owners/producers o f  I r v i n g i a  gabonensis
and th a t  they vary from N123.00 per t r e e  per annum (Obi,  1985 c i t e d  in 
Okafor, 1990) to  N560.34 per t r e e  per annum (Mar t ins ,  1987 c i t e d  in  
Okafor,  1990). A survey c a r r ie d  out in  1989 (Hol land et  a h )  found th a t  
annual incomes from bush mango c o l l e c t i o n  per household in  v i l l a g e s  
surrounding the Cross River Nat ional  Park ranged from N100 to  N8500 w i th  
an average o f  N1795. The f i g u r e s  r e fe r  to  the harves t o f  bush mango in  
1988 which was sa id  not to  be a high y ie ld i n g  year al though p r ices  may 
have been s l i g h t l y  h igher than usual due to  s c a r c i t y ,  so in general 
incomes from t h i s  a c t i v i t y  can be expected t o  be h igher .  During the
cur ren t  study, p r ices  from N200.00 to  N350.00 per la rge  basin o f  bush 
mango were quoted, and most households are able to  produce many basins 
each season. In  a recent survey (CRSFP(ODA), 1994) i t  was found t h a t  89% 
o f  the bush mango c o l le c te d  in  Cross River Sta te  i s  sold ra the r  than 
used in the household. Whatever the t r u e  value o f  t h i s  product,  however, 
i t  i s  seen th a t  i t  can make a s i g n i f i c a n t  c o n t r i b u t i o n  to household 
i ncomes.
Bush mango is  seen l o c a l l y  as such an impor tant  species tha t  s tud ies
have been c a r r ie d  out on improving propagat ion and g r a f t i n g  techniques. 
Okafor (1978) has s u c c e s s fu l l y  propagated I r v i n g i a  gabonensis by 
budding, and f r u i t i n g  o f  these t ree s  has been recorded w i th in  fou r  
years. Complementary nursery s tud ies  have a lso been c a r r ie d  out on t h i s  
and other  indigenous ed ib le  species.
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Table 4.4 Ed ib le  seeds o f  Abo Mkpang.
Species Seed use Locat ion
B a i11 one 11 a t o x i  sperma Oil Farm,fores t
Brachystegia eurycoma Soup Farm,fores t
Cocos n uc i fe ra Coconut Farm,house
Cola acuminata Chewing(soci a l ) Farm,house
Elae is  gu ineens is Oil Farm,house, forest
Garc in ia  kola Chewi ng Farm,fores t
I r v i n g i a  gabonensis Soup Farm,house, forest
v a r . gabonensis
I r v i n g i a  gabonensis Soup Farm,house, forest
v a r . excelsa
Parkia b i c o l o r Soup Farm
Parkia big lobosa Seasoni ng Farm
Poga oleosa Chewi ng Farm,fores t
Ricinodendron h e u d e lo t i i Seasoning,chewing Farm,fo rest
Tetrapleura t e t r a p te r a Soup, po r r idge Farm,fores t
Theobroma cacoa Beverage Farm,fores t
T r ip lo c h i t o n  sc le roxy lon Soup Farm
Some of  the e d ib le  seeds have great  t r a d i t i o n a l  s ig n i f i c a n c e ,  such as 
kola nut ( Cola acuminata (P.Beauv.)  Schott  & End l . )  and b i t t e r  kola 
( Garcinia kola  Heckel) which are o f fe re d  to  v i s i t o r s  to  the house and 
chewed at  soc ia l  occasions and meet ings.  These also prov ide impor tant  
add i t ions  to  domest ic income as a small q u a n t i t y  can be c a r r ie d  to  
market and so ld ,  before goods requ i red  by the household are purchased.
The use o f  some seeds is  becoming less  f requent  due to  the d i f f i c u l t i e s  
o f  processing. This i s  i l l u s t r a t e d  we l l  in  the case o f  B a i1lo n e l la  
toxisperma  P ie r re  seeds from which a va luab le  o i l  f o r  cooking is  
ex t rac ted .  The process o f  e x t r a c t i o n  invo lves  b o i l i n g  the seed pulp and 
squeezing i t  by hand w h i le  i t  i s  s t i l l  hot  in  order to  obta in  maximum 
o i l  p roduct ion.  This causes the hands to  become very sore, and al though 
a high p r i c e  can be obtained f o r  the f i n i s h e d  product,  N100 or  more per 
l i t r e ,  people are now less w i l l i n g  to  go to  these lengths t o  ob ta in  the 
o i l .  As a g i f t  t o  Abo Mkpang v i l l a g e  f o r  t h e i r  h o s p i t a l i t y  dur ing  the 
f ie ld w o rk  per iod ,  the author designed and had b u i l t  a press w i th  which
164
Ch.4 Trees as p rov iders
to  produce B. t o x i  sperma o i l  w i thou t  i n j u r i n g  the hands in the process 
(F igure  4 .5 ) .  I t  was f e l t  by the community tha t  the press would enable 
use to  be made o f  t h i s  va luab le  NTFP once more.
Figure 4.5 The press designed and b u i l t  f o r  Abo Mkpang community f o r  
eas ie r  e x t ra c t i o n  o f  va luab le  Bai 1lo n e l la  t o x i  sperma o i l ,  June 1994
(Photo: R.Dunn).
The most impor tant  ed ib le  seed t ree  in  Igonigoni  i s  E lae is  guineensis,  
the f r u i t s / s e e d s  o f  which produce palm o i l ,  an impor tant  in g re d ie n t  f o r  
many loca l  dishes and throughout the southern regions o f  West A f r i c a .
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Longhurst  (1985) es t imates t h a t  in S ie r ra  Leone palm o i l  provides 14% o f  
the t o t a l  energy in take ,  and po in ts  out t h a t  i t  i s  the pr imary source o f  
Vi tamin A. In south eastern N ige r ia ,  Nweke e t  a h  (1985) est imated th a t  
89% o f  households consume palm o i l  r e g u la r l y .  Many o f  the f a m i l i e s  in  
Igon igon i  own an o i l  palm p la n ta t i o n  which i s  an impor tant  source o f  
supplementary income, the palms e i t h e r  being the 'w i l d '  v a r i e t y ,  or  
improved high y ie ld i n g  v a r i e t i e s  prov ided by the Department o f  
A g r i c u l t u r e  and known as 'A g r i c .  pa lms' .  The palm f r u i t s  are harvested 
in  bunches when r ip e ,  and then, by a process o f  heat ing and press ing 
c a r r ie d  out a t  a communal o i l  palm processing area in  Igonigoni  v i l l a g e ,  
the o i l  i s  obta ined (F igure  4 .6 ) .  The palm o i l  i s  e i t h e r  consumed 
dom es t ica l ly ,  so ld  by i n d i v i d u a l s  at  loca l  markets, or  o c cas iona l ly  so ld  
to  buyers who come to  the v i l l a g e  to  purchase in bu lk  in  order to  s e l l  
i t  elsewhere in  N ige r ia .
Table 4.5 Ed ib le  seeds o f  Igon igon i .
Species Seed use Locat ion
Cocos nuc i fe ra Coconut Farm,house
Cola acuminata Chewing(soci a l ) Farm,house,bush
E lae is  guineens is Oil Farm,house,bush
Garc in ia  kola Chewi ng Farm,house
I r v i n g i a  gabonensis Soup Farm,bush
v a r . gabonensi s
I r v i n g i a  gabonensis Soup Farm,bush
v a r . excelsa
Parkia b i c o l o r Soup Farm
Pentac le thra  macrophyl la Chewi ng,soup Farm,bush
Theobroma cacao Beverage Farm
T r ip lo c h i t o n  sc le roxy lon Soup Farm
Palm o i l  i s  an impor tant  in g re d ie n t  in  many Niger ian dishes, and adding 
value by processing the o i l  i s  thought by v i l l a g e r s  t o  be a good use o f  
t ime as palm o i l  s e l l s  f o r  from N20 per l i t r e  and the re  i s  always a
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ready market f o r  i t .  Once the o i l  has been ex t rac ted  from the f r u i t s ,  
the palm nut i s  roasted and the kernels eaten as a snack food. The 
s h e l l s  o f  the palm nuts are also used, and are spread on the ground 
immediately around houses to  stop the area becoming too muddy dur ing the 
wet season.
Figure 4.6 Palm o i l  processing: a fam i ly  a c t i v i t y ,  Igon igon i ,  December 
1992, Cross River State (Photo: the au tho r ) .
4 .3 .3  Medicinal  t rees
Many of  the t rees  al ready mentioned also have medicinal  uses, but there 
are some t rees  which are valued pure ly  f o r  t h e i r  medicines. In many 
cases people are r e lu c ta n t  to  d ivu lge  in fo rm at ion  regarding  medicinal  
t ree s  and p lan ts  as much o f  the knowledge i s  f e l t  to  be secret  and i s  
o f te n  supposed to  be known only by t r a d i t i o n a l  medicine p r a c t i t i o n e r s .  
Therefore  there  are many more species used to  t r e a t  a wide range of
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i l l n e s s e s  than are in d ica ted  in  Tables 4.6 and 4.7 below. The v i l l a g e r s  
o f  Abo Mkpang tend to  have a wider  general knowledge o f  species and 
t h e i r  medicinal  uses than the people o f  Igon igon i .  Two poss ib le  reasons 
f o r  t h i s  are t h a t  the re  i s  no medical f a c i l i t y  in  Abo Mkpang so people 
are hea v i l y  r e l i a n t  on t r a d i t i o n a l  medicines, and access to  the f o r e s t  
i s  easy f o r  ga ther ing  medicinal  p la n ts .  In Igon igon i ,  however, the re  i s  
a medical cen t re  and the sur rounding bush i s  very degraded w i th  on ly  a 
few o f  the usefu l  medicinal  species remaining.
Table 4.6 Medic inal  t ree s  o f  Abo Mkpang.
Species Part Medicina l  use How* Locat ion
A ls to n ia  boonei Chest pains Farm
Azadi rachta in d ica Leaves Fever(malar i  a) D Farm,house
B a r te r ia  n i g r i t a n a Madness Farm
Calpocalyx d in k la g e i Fever Farm,fo rest
Canarium schwei n f u r t h i  i Tree Scares witches S Farm
Cy l icod iscus  gabunensis Bark Fever,cough D Farm,fores t
Enant ia ch lo ran tha Bark Mala r ia D Farm,fores t
Ficus exasperata Leaves Ri ngworm T Farm
Lophira a la ta Bark V.D. D Farm,fores t
Morinda luc ida Leaves Fever D Forest
Parkia b ig lobosa Bark Cough D Farm
Pterocarpus osun Latex Slows labour Farm,fo rest
Pycnanthus angolens is Pi 1 es T Farm
Rauvo l f i  a v om i to r i  a Root Cold,cough D Farm
Xylop ia  q u i n t a s i i Fever Farm
Zanthoxylum g i l l e t i i Stem Tooth ache T Farm
D -  decoct ion 
S = s p i r i t u a l
T = to p ic a l  a p p l i c a t i o n  ( rubb ing ,  e t c . )
Trees are g en e ra l l y  not planted pu re ly  f o r  medicinal  purposes, but are 
e i t h e r  plan ted f o r  another product or se rv ice ,  and the medicinal  value 
i s  secondary, or the medicinal  in g re d ie n ts  are gathered from n a t u r a l l y  
occur r ing  t rees  in  farm, f a l l o w ,  bush or f o r e s t .  One poss ib le  except ion 
is  Azadirachta  in d ic a , commonly known as neem or  dogoyoro, which i s  
h ig h ly  p r ized  as a malar ia t rea tment  and i s  o f ten  p lanted in  v i l l a g e s
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and on farms. Many o f  the species are used in  combinat ion to  c rea te  
medicines to  t r e a t  c e r ta in  i l l n e s s e s ,  e i t h e r  by t o p i c a l  a p p l i c a t i o n  or 
by inges t ion .  Others are used in  a more s p i r i t u a l  way as pa r t  o f  
t r a d i t i o n a l  hea l ing  procedures,  one example from Abo Mkpang being
Canarium s c h w e in fu r th i  i  which i s  sa id  to  scare wi tches away and thus can 
prov ide p r o te c t i o n  from them. B a r te r ia  n i g r i t a n a  which i s  used to  cure 
madness, i s  a lso used by the loca l  j u j u  cou r ts  t o  e x t r a c t  confess ions
from in d iv i d u a l s  o f  cr imes committed. The species has a sym b io t ic  
r e la t i o n s h ip  w i th  a type o f  ant  which has a very p a in fu l  s t i n g ,  and
suspects are t i e d  to  the t re e  and b i t t e n  by the ants u n t i l  they confess.
Table 4.7 Medic inal  t ree s  o f  Igon igon i .
Speci es Part Medic inal  use How* Locat ion
Alchornea c o r d i f o l i a Leaves Snake b i t e D/P Farm,bush
A n tho c le is ta  d ja lo nens is Roots Fever Farm,bush
Azadi rachta ind ica Leaves Fever(mala r ia ) D Farm,house
Baphia n i t i d a Leaves Rashes 0 Farm,house
Dia l ium guineense Bark Cracked hands 0 Farm,bush
Nauclea 1 a t i f o l i a Lvs&rt Yel low fever D Farm
Pterocarpus m i Idbraed i  i Fever Farm,house
Spondias mombin Leaves Cough, coagulant D/P Farm,house
Uvaria chamae Root Fever D Farm,bush
D = decoct ion 
P = p o u l t i c e  
0 = ointment
4 .3 .4  Timber t rees
The people o f  both Abo Mkpang and Igon igon i  have a good knowledge o f  the 
d i f f e r e n t  p ro p e r t ie s  o f  many o f  the t imber  species.  Depending on the 
s t rength  o f  d i f f e r e n t  t imbers  they are used acco rd ing ly ,  such as f o r  
roo f ing  t im bers ,  c e i l i n g  bat tens ( Pycnanthus ango lens is ) ,  door and 
window frames (Brachysteg i  a eurycoma Harms, Termina l ia  spp.)  and
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f u r n i t u r e .  People are also g en e ra l l y  aware o f  those species which fe tc h  
a high p r i c e  i f  marketed.^ Due to  the p ro x im i t y  o f  the f o r e s t ,  la rge  
t imber t rees  are much more e a s i l y  a v a i la b le  in  Abo Mkpang than in  
I gon igon i ,  and a wider  v a r i e t y  was mentioned by Abo Mkpang v i l l a g e r s  
dur ing the survey. These data are perhaps the most i n d i c a t i v e  example o f  
the degradat ion o f  the bush land surrounding Igon igon i  where few t imber  
t rees  remain, and those t h a t  do are ge n e ra l l y  too small t o  be 
harvestab le  as the bush i s  so re c e n t l y  d is tu rbed  and th e re fo re  immature. 
Al though farmers are supposed to  ob ta in  permits  from the Forest  
Department even to  f e l l  t ree s  f o r  domest ic use, in  p ra c t i c e  t h i s  r a r e l y  
occurs as f o r e s t r y  f i e l d  s t a f f  are o f ten  not a v a i l a b le  or do not have 
the t ra n s p o r t  necessary to  reach many o f  the v i l l a g e s .  Tables 4.8 and 
4.9 show those species t h a t  were mentioned, but t h i s  i s  by no means an 
exhaust ive l i s t  as a very wide range o f  t imbers i s  used.
Table 4.8 Timber t rees  o f  Abo Mkpang.
Sped es Locat ion  Use
A ls to n ia  boonei
Bai 11 oriel la t o x i  sperma (Mimosop) 
Brachystegia eurycoma 
Diospyros mespi1i f o r m is  (Ebony) 
Hal lea c i l i a t a  
Lophira a la ta  (Ironwood)
Lovoa t r i c h i  1io ides  (Cedar) 
M i l i c i a  excelsa  ( I r o k o )
Nauclea d i d e r r i c h i  i  (Opepe) 
Parkia biglobosa  
Pete rs ian thus macrocarpus 
Pterocarpus osun (Camwood) 
Pycnanthus angolens is  
Terminal ia  iv o re n s is  (Afara) 
Terminal ia  superba (Afara) 
T r ip lo c h i t o n  sc le roxy lon  
Uapaca heude lo t i  i
Farm
Farm,fores t  
Farm,fores t  
Farm,fores t  
Farm
Farm,fores t  
Farm,fores t  
Farm,fores t  
Farm,fores t  
Farm 
Farm
Farm,fores t  
Farm
Farm,fores t  
Farm,fores t  
Farm 
Farm
Facing boards 
B u i l d i n g / f u r n i t . 
Cons truc t i  on 
Carvi ng 
Furni tu re  
Wooden br idges 
Furni t . / doo r /w i  n . 
Furni t u re  
Door/win.  frames 
Minor b u i l d in g  
Roofing
Canoes/roof i  ng 
C e i l i n g  bat tens 
R o o f /c o n s t ru c t i  on 
Minor b u i l d in g  
Roofi ng
Minor b u i l d in g
2 Th ese  a r e  g e n e r a l l y  T a r i f f  C la s s e s  1 & 2 as d e f i n e d  by t h e  C ro s s  R i v e r  S t a t e  F o r e s t r y  
D e p a r t m e n t ,  a f u l l  l i s t  o f  w h ic h  a p p e a r s  i n  A p p e n d ix  I .
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Table 4.9 Timber t rees  o f  Igon igon i .
Species Locat ion Use
A ls to n ia  boonei  
Brachystegia eurycoma 
Gmelina arborea  
Klainedoxa gabonensis 
Lophira a la ta  ( Ironwood) 
M i l i c i a  excelsa  ( I r o k o )  
Parkia b i c o l o r  
Pterocarpus osun (Camwood) 
Termina l ia  spp. (Mahogany)
Farm,bush
Farm
Farm
Farm,bush 
Farm,bush 
Farm,bush 
Farm
Farm,house,bush 
Farm,bush
Facing board 
Cons t ruc t i  on 
Const/matches 
Cons t ruc t i  on 
Br idges 
Furni t u re  
Minor cons t r .  
Canoe/roof 
Construc t ion
4 .3 .5  Trees in farming
Trees are used in  farming in  both Abo Mkpang and Igon igon i ,  but  the re  i s  
a wider knowledge and more var ied  use in  Abo Mkpang, where p a r t i c u l a r  
t rees  are valued f o r  t h e i r  usefulness in  farming systems. I n i t i a l l y  in 
both Abo Mkpang and Igonigoni  the biomass from t rees  along w i th  o ther  
vege ta t ion  prov ide  n u t r i e n ts  f o r  the crops a f t e r  the farm p l o t  has been 
c leared and burned. In Abo Mkpang t h i s  i s  o f ten  from pr imary f o r e s t  
where there  i s  a la rge  volume o f  biomass to  c le a r  and burn f o r  each farm 
p l o t  as 76% o f  respondents s ta ted  t h a t  they acquire land by c le a r in g  new 
areas o f  f o r e s t .  A number o f  t rees  were mentioned as being good f o r  
ma in ta in ing  s o i l  f e r t i l i t y ,  in c lu d in g  Pycnanthus angolensis,  Park ia  
b i c o l o r , Musanga cecrop io ides  (F igure  4 .7) and A ls to n ia  boonei De W i ld . ,  
and are o f ten l e f t  on the farms when the bush or f o r e s t  i s  c leared f o r  
p la n t in g  (Table 4 .10 ) .  Only 50% o f  respondents mentioned th a t  they  do 
anyth ing to  a c t i v e l y  mainta in  s o i l  f e r t i l i t y  - f a l l o w ,  compost and 
f e r t i l i z e r  being the methods noted. Trees are o f ten  l e f t  on farms to  act  
as windbreaks, e s p e c ia l l y  on p la n ta in  and banana farms which are o f te n  
damaged in  the high winds occu r r ing  at  the beginning and end o f  the 
ra iny  season, and f o r  shade, both f o r  some o f  the crops, f o r  example 
cocoa ( Theobroma cacao L . ) ,  and f o r  the farmers themselves when they  are
171
Ch.4 Trees as prov iders
Figure 4.7 Musanga cecropoides\ said to  improve s o i l  f e r t i l i t y  i f  
present on farm or f a l l o w ,  Igon igon i ,  Ju ly  1993 (Photo: the au thor ) .
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working in the farm p l o t s .  Many o ther  t rees  are also  present on farms, 
p r im a r i l y  f o r  the products they prov ide as discussed in  prev ious  
sec t ions ,  but farmers o f ten  mentioned secondary advantages such as shade 
and s o i l  improvement. When they are young, some t re e s  ( f o r  example 
Mangifera ind ica  and Ricinodendron heude lo t i  i)  are used as l i v e  stakes 
f o r  suppor t ing  yam vines (F igure  4 .8 ) ,  w h i le  long r o t a t i o n  t imber  t ree s ,  
such as M i l i c i a  excelsa,  Termina l ia  iv o ren s is  and T. superba, are 
f re q u e n t l y  p lan ted  to  in d ic a te  farm boundar ies as they  take many decades 
to  mature and w i l l  t h e re fo re  remain as markers fo r  a long t ime.
Table 4.10 Trees in  farming in  Abo Mkpang.
Sped es A g r i c u l t u r a l  use
A l b i z i a  zyg ia Increase f e r t i l i t y
A ls to n ia  boonei Increase f e r t i l i t y
Brachystegia eurycoma Increase f e r t i l i t y
B r i d e l i a  spp. Increase f e r t i l i t y
Harungana madagascar iensis Live stake
Hylodendron gabunense Live stake
Mangifera ind ica Live stake
Musanga cec rop io ides Increase f e r t i 1i t y
Newboldia la e v is Live stake
Parkia b i c o l o r Increase f e r t i l i t y
Pycnanthus ango lens is Increase f e r t i l i t y
Ricinodendron h e u d e lo t i i Live stake
In Igon igon i ,  a l though the re  i s  a good knowledge o f  the a b i l i t y  o f  some 
t ree  species to  improve the s o i l  and the re fo re  crop y ie ld s  (Table 4 .11) ,  
t h i s  c o n f l i c t s  w i th  the widespread f e e l i n g  tha t  a l l  'bush'  ( i e .  a l l  
vege ta t ion  f rom the f a l l o w  per iod)  must be cleared and burnt  in  order 
f o r  the farm to  be success fu l .  This b e l i e f  p e r s i s t s  throughout  the 
cropping season, w i th  coppice shoots o f  many woody p la n ts  being cut  back 
at  each weeding, so t h a t  even tua l l y  on ly  species which can su rv ive  t h i s  
t rea tment ,  f o r  example Dia l ium guineense, are present in  the f a l l o w
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Figure 4.8 A young Ricinodendron h e u d e lo t i i  being used as a l i v e  stake 
f o r  yam c u l t i v a t i o n ,  Abo Mkpang, November 1993 (Photo: the au tho r ) .
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vege ta t ion .  About 50% o f  respondents in  Igon igon i  s ta ted  th a t  they do 
noth ing to  main ta in  or improve s o i l  f e r t i l i t y  on farmland,  w h i le  the 
remainder mentioned t h a t  burn ing ,  compost and f a l l o w  are used alone or 
in  combinat ion.  Only one o f  the respondents mentioned c le a r in g  f o r e s t  as 
being a source o f  a c q u i r in g  new farm land, the remainder own, ren t ,  
borrow or i n h e r i t  land t h a t  has a lready been c u l t i v a t e d  and so the 
volume o f  biomass a v a i la b le  f o r  burning and the release o f  n u t r i e n ts  i s  
o f ten  smal l .  A few p r ized  spec ies,  u s u a l l y  f r u i t  t rees  or o i l  palms, are 
al lowed to remain on the farms, o f ten  at  the boundar ies,  and even these 
may be severe ly  pruned when the f a l l o w  vege ta t ion  i s  f i r s t  c leared.  Very 
l i t t l e  p la n t in g  o f  t rees  takes place on farms around Igon igon i ,  but some 
t rees  are used as boundary markers f o r  farms, w h i le  o thers ,  e s p e c ia l l y  
Spondis mombin L . ,  are used as l i v e  stakes f o r  c o n s t ru c t in g  yam barns 
which help to  keep the yams cool  so they can be s to red f o r  a long t ime.  
Some species are grown c lose to  farms to  be cut as yam stakes, the most 
common example being Bambusa v u lg a r i s  Schrad. ex Mendel (bamboo) (F igure  
4 .9 ) .
Table 4.11 Trees in  farming in  Igon igon i .
Species | A g r i c u l t u r a l  use
Bambusa v u lg a r i s  
Brachystegia eurycoma 
Dia l ium guineense 
Dracaena arborea 
Musanga cecrop io ides  
Parkia  b i c o l o r  
Spondias mombin
Yam stakes,  markers 
Increase f e r t i l i t y  
Increase f e r t i l i t y  
Boundary marker 
Increase f e r t i l i t y  
Increase f e r t i l i t y  
L ive stake
Due to  the c u r ren t  land s c a r c i t y  in  Igon igon i  which has led to  a high 
p ropo r t ion  o f  farmers having to  ren t  or borrow farm land, the 
progress ion from stage 4 to  stage 5 o f  Shepherd's (1993) model i s  l i k e l y  
t o  be a slow one. The c u r ren t  land tenure s i t u a t i o n  does not encourage
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the p la n t in g  o f  t rees  on farmland so i t  would seem th a t  i t  w i l l  be many 
years before a gradual s h i f t  in land tenure laws al lows the development 
o f  a new kind o f  t ree-based resource to  begin around Igon igon i .
Figure 4.9 Bamboo ( Bambusa v u l g a r i s ) :  a good source o f  stakes, essen t ia l  
f o r  growing yams, Igon igon i ,  September 1993 (Photo: the au thor ) .
4 .3 .6  Amenity t rees
In both Abo Mkpang and Igon igon i ,  t rees  are o f ten  p lan ted in  the v i l l a g e  
fo r  shade and/or decora t ion .  One of  the most common shade trees  in the 
study v i l l a g e s ,  which i s  f re q u e n t l y  planted in  c h i e f s '  compounds
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throughout the region as a v i l l a g e  meeting p o in t ,  i s  Terminal ia  catappa 
L. whose branches grow perpend icu la r  to  the stem in la ye rs ,  making a 
pe r fec t  shade canopy. Other t rees  commonly planted near to  houses are 
known as 'Thunder'  t rees ,  Hura c rep i tan s  L. (F igure  4.10) and Croton 
zambesicus M e u l l .A rg . ,  as they are said to  a t t r a c t  l i g h t n i n g  so th a t  i t  
does not h i t  the house.
Figure 4.10 The thunder t ree  ( Hura c re p i t a n s ) : a l i g h t n i n g  conductor and 
a shade t ree  f re q u e n t l y  planted in  v i l l a g e s ,  Abo Ogbugante, Cross River 
Sta te ,  A p r i l  1993 (Photo: the au tho r ) .
As can be seen in  Tables 4.12 and 4.13, a g rea te r  v a r i e t y  o f  amenity 
t rees  i s  planted in Igon igon i ,  o f ten  along the v i l l a g e  road or in home 
compounds, pu re ly  f o r  decora t ive  purposes.
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Table 4.12 Amenity t rees  in Abo Mkpang.
Species Use
Azadi rachta in d ica
Hura c rep i tan s  (Thunder t r e e )
Terminal ia  catappa
Decorat i  on 
L igh tn ing  conductor 
Shade t re e
Table 4.13 Amenity t ree s  in  Igon igon i .
Species Use
Azadi rachta  in d ica
Croton zambesicus (Thunder t re e )
Delon ix  reg ia  (Flamboyant)
Hura c rep i tan s  (Thunder t re e )  
Plumeria rubra  (Frang ipan i )
Terminal ia  catappa
Decorat i on 
L igh tn ing  conductor 
Decorati  on 
L igh tn ing  conductor 
Decorati  on 
Shade t re e
4 .3 .7  Trees w i th  e d ib le  leaves
The leaves o f  some t ree  species are e d ib le  and most o f  these are used to  
prepare soup which i s  eaten w i th  g a r r i  ( fermented, ground and d r ied  
cassava mixed w i th  water t o  form an ' i n s t a n t '  s tap le  w i th  a doughy 
cons is tency) ,  pounded yam, or r i c e .  Some leaves are eaten raw as w i th  
' Ogba' {Dan ie l  1ia o l i v e r i )  in  Igon igon i  which i s  eaten w i th  f r i e d  yam.
The leaves are sometimes preserved f o r  storage by d ry ing ,  f o r  example in  
Abo Mkpang where the leaves o f  A l b i z i a  zygia  are bo i led  and d r ied  and 
can then be s to red  fo r  many months. In both v i l l a g e s  i t  i s  dur ing the 
dry season, when many t ree s  produce a f lu s h  o f  young leaves, t h a t  most 
o f  the ed ib le  leaves are consumed. The leaves o f  fewer t re e  species are 
eaten in  Abo Mkpang than in  Igon igon i ,  probably because the former i s  
s t i l l  located very c lose t o  the f o r e s t  where much more h ig h ly  p r ized
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leaves such as Afang (from the c l imber  Gnetum af r icanum ) and 'ho t  l e a f '  
( P iper  guineese  Schum. & Thonn.) can be c o l l e c te d  e a s i l y .  The t rees  w i th  
ed ib le  leaves t h a t  were mentioned in  the survey are shown in Tables 4.14 
and 4.15.
Table 4.14 Ed ib le  leaves o f  Abo Mkpang.
Species Use Locat ion
A l b i z i a  zygia Soup Farm,fo rest
Ceiba pentandra Soup Farm
Table 4.15 Edib le  leaves o f  Igon igon i .
Species | Use Locat ion
Adansonia d i g i t  a t  a Soup House,bush
Ceiba pentandra Soup Farm,house,bush
D a n ie l l i a  o l i v e r i Raw w i th  yam Farm,bush
Ficus  spp Soup House
Glyphaea b re v is Soup Farm
Pterocarpus mi Idbraedi  i Soup Farm,house
Pterocarpus osun Soup Farm,house,bush
Pterocarpus  spp. Soup Farm,house,farm
Vi tex  spp To eat w i th  yam Farm,bush
4 .3 ,8  Miscel laneous t re e  uses
In both Abo Mkpang and Igon igon i ,  many o ther  uses were l i s t e d  f o r  t rees  
and t ree  products .  In Abo Mkpang e s p e c ia l l y ,  the f o re s t  was seen as a 
'supermarket '  where most domest ic needs were catered f o r  (Table 4 .16) .  
For example two types o f  p i l l o w  f i l l i n g  ( ' c o t t o n ' )  from Funtumia 
a f r i cana  (Benth. )  Stapf.  and Ceiba pentandra L . (Gaer tn )  were mentioned, 
and Momordica angust isepa la  Hutch & J.M.Dalz.  i s  used to  make sponges 
f o r  bathing w i th .  Species such as Randia spp. ,  Uapaca h e u d e lo t i i  B a i l ! .
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and Uvaria chamae, t h a t  can be used as chewing s t i c k s ,  the loca l  
equ iva len t  o f  a too thbrush,  were o f ten  mentioned in  both v i l l a g e s .  
Recreat ional  a c t i v i t i e s  such as games and wood carv ing  are also catered 
f o r .
Table 4.16 Miscel laneous t rees  o f  Abo Mkpang.
Speci es Use Locat ion
A l b i z i a  zyg ia Whi s t les (pods ) Farm,forest
Bambusa v u lg a r i s Benches,poles Forest
Ceiba pentandra Pi How f i  11 ing Farm
Diospyros mespi 1i f o rm is Carving wood Farm,fores t
Elae is  gu ineens is Palm wine Farm,house, forest
Eremospatha hooker i Cane(rope) Forest
Funtumia a f r i c a n a Pi 1 low f i 11ing Farm
Funtumia e l a s t i c a Latex Farm
Funtumia spp Carving wood Farm
Hal lea o i l  ia ta Wrapping leaves Farm
Laccosperma s e cun d i f lo ra Cane(s t i ck) Forest
Momordica angust isepa la Sponge Forest
Newboldia laev is Fence Farm
Randia spp. Chewing s t i c k ,a x e  
handle
Farm,fores t
Raphia hooker i Roof ing,palm wine Farm,fores t
Rauvo l f ia  vomi t o r i  a Catapu l t Farm
Uapaca heude lo t i  i Chewing s t i c k ,  charcoal Farm
In Igon igon i  (Table 4 .17) ,  one species,  Crescent ia c u je te  L. (F igure  
4 .11 ) ,  prov ides calabashes which, once d r ied ,  are used as water 
con ta iners  and d r in k in g  vesse ls .  One impor tant  species in  Igonigoni  i s  
Dia l ium gui  neense, which,  because i t  i s  q u i te  hard,  i s  used to  make 
pes t le s ,  necessary fo r  producing pounded yam, and f o r  pounding palm 
f r u i t s  f o r  palm o i l  p roduc t ion .  In the two v i l l a g e s ,  palms, both Elae is  
guineens is  ( o i l  palm) and Raphia hooker i  Mann & Wend!end ( raph ia  palm), 
are tapped to  produce palm wine (F igure  4 .12) ,  and Raphia hooker i  i s  
used to  produce the tha tch  used f o r  many roofs  (F igure  4.13 and 4 .14 ) ,  
known in  the v i l l a g e s  as ' l o c a l  z i n c ' .  The tha tch  i s  a lso  taken to  lo ca l  
markets around Igonigoni  and so ld .
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Table 4.17 Miscel laneous t rees  o f  Igon igon i .
Speci es Use Locat ion
Bambusa v u lg a r is Benches,poles Farm,bush
Baphia n i t i d a Live fence Farm,house
Raphia Sudanica Roofi ng Farm,bush
Baphia spp. Chewing s t i c k Farm,bush
Ceiba pentandra Pi 11ow f i l l i n g Farm,house,bush
Crescent ia  c u je te Contai ners Farm,house
Dia l ium guineense Pest les Farm,bush
Dracaena arborea Yam barn Farm
Elae is  gu ineensis Palm wine Farm,house,bush
Ficus  spp. Shrine t ree House
Glyphaea b rev is Chewing s t i c k Farm
Pterocarpus osun Cosmeti cs Farm,house,bush
Pterocarpus soyaux i i Canoe & paddle Farm,bush
Raphia hooker i Roofing, palm wine Farm,bush
Uvaria chamae Chewing s t i c k Farm,bush
Figure 4.11 The f r u i t s  of  Crescent ia cu je te ,  the calabash t re e ,  are 
d r ied  and used as con ta iners ,  e s p e c ia l l y  popular as bowls from which to  
d r in k  palm wine, Igon igon i ,  November 1992 (Photo: the au tho r ) .
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C o l le c t i o n  o f  f i rewood was mentioned f r e q u e n t l y  in Igonigoni  where, due 
to  a lack o f  bush and mature fa l l o w  in  the surrounding area, i t  is  
becoming scarce. P a r t i c u la r  species were not gene ra l l y  noted as being 
favoured as f i rewood,  al though bamboo ( Bambusa v u l g a r i s ) d id appear to  
be popular,  poss ib ly  due to  rapid growth ra tes ,  and ease of  c u t t i n g  and 
c a r ry in g .  Firewood was not mentioned at  a l l  in Abo Mkpang as a use f o r  
t rees ,  probably because i t  i s  so e a s i l y  obtained t h a t  i t  d id not come to  
mind dur ing the in te rv iew s .
Figure 4.12 Raphia hoo ke r i : source o f  a popular loca l  beverage, 'palm 
w in e ' ,  d e l i c i o u s  when consumed soon a f t e r  tapp ing, and d i s t i l l e d  in some 
areas to produce ' k a i - k a i ' ,  Abo Mkpang, June 1993 (Photo: the au tho r ) .
Figure 4.13 Raphia hooker i  leaves are s t r ipped  from the stem in 
p repara t ion  f o r  making tha tch  or ' l o c a l  z in c '  f o r  ro o f in g ,  Igon igon i ,  
November 1992 (Photo: the au tho r ) .
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Figure 4.14 The leaves o f  Raphia hooker i  are 'sewn' toge ther  to  form 
tha tch ,  a cheap and waterproof  roo f ing  m a te r ia l ,  Abo Mkpang, June 1993
(Photo: the a u t h o r ) .
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4.4 Tree use i n  Obiokpok
Obiokpok in  Akwa Ibom S ta te ,  was se lec ted  as the t h i r d  study v i l l a g e  and 
sampled using the ques t ionna i re  survey descr ibed in  3 .4 .5 .  As o u t l i n e d  
in  Chapter 2, demographic pressure in  t h i s  area has been severe f o r  many 
decades, and as a r e s u l t  t he re  i s  very l i t t l e  su rp lus  land a v a i l a b le ;  
even degraded secondary bush i s  uncommon. Instead, almost a l l  a v a i la b le  
land i s  pa r t  o f  an in te n s iv e  farming system which has had to  develop in  
order t h a t  food demands can s t i l l  be met in  a c l im a te  o f  in tense 
pressure f o r  land.  An impor tant  aspect o f  the farming systems which have 
evolved, i s  the use o f  t ree s  and shrubs in  i n t e n s i v e l y  farmed homegarden 
areas found around each household.  There fo re ,  a l though there are few 
n a t u r a l l y  occu r r ing  t rees  in  the area, there  i s  a very wide v a r i e t y  o f  
t ree  and shrub species,  both indigenous and e x o t i c ,  which are p lan ted 
and used as pa r t  o f  the homegarden systems, he lp ing  to  keep them 
sus ta inab le  and to  mainta in  p r o d u c t i v i t y .  The woody species also prov ide 
importan t d i e ta r y  supplements such as f r u i t  and leaves,  which are not 
a v a i la b le  from secondary bush or high fo re s t  as in  the res t  o f  the study 
area.
The homegardens or  compound farms which have developed, descr ibed in 
d e t a i l  in  Chapter 2, comprise numerous mul t ipurpose woody species in  
in t im a te  m u l t i s t o r e y  assoc ia t ions  w i th  annual crops and, in  some cases, 
l i v e s to c k  (Okafor & Fernandes, 1987). Appendix J shows the wide v a r i e t y  
o f  woody species which occur as pa r t  o f  these homegarden systems 
( t h i r t y - f o u r  species were commonly mentioned dur ing the ques t ionna i re  
survey) ,  and F igure 4.15 i s  an example o f  the s t r u c tu r e  o f  pa r t  o f  one 
such homegarden in  Obiokpok.
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0. P. Oil palm ( E l a e i s  g u i n e e n s i s )
A.P. African pear ( D a c r y o d e s  e d u l i s )
0. Orange ( C i t r u s  spp.)
P. Pawpaw ( C a r i c a  p a p a y a )
A . B . African breadfruit ( T r e c u l i a  a f r i c a n a )
B. Banana/plantain ( Musa spp.)
Y. Yam ( D i o s c o r e a  spp.)
M. Maize ( Z e a  mays)
B.L. Bitter leaf ( V e r n o n i a  a m y g d a l i n a )
G.E. Garden egg ( S o l a n u m  a e t h i o p i c u m )
Figure 4.15 Part  o f  a homegarden in Obiokpok, showing some of  the 
m u l t i s t o r e y  s t r u c tu r e  common to  many compound farms.
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4.5  Changing pa t te rns  o f  f o r e s t  resource management w i th  decreasing 
f o r e s t  cover
As o u t l i n e d  in  4.2 and i l l u s t r a t e d  in Figure 4.1 (Shepherd, 1993), the 
change o f  i n t e n s i t y  q f  a c t iv e  management o f  communally owned f o r e s t  
resources seems to  be s t ro n g ly  in f luenced by pressure o f  use on the 
f o r e s t  resource. I t  can be seen th a t  the data c o l l e c te d  from the two 
main study v i l l a g e s  and one minor study v i l l a g e ,  i l l u s t r a t e  t h i s  
progress ion w e l l .
The presence o f  la rg e ly  i n t a c t  high f o re s t  around Abo Mkpang, and the 
v i l l a g e ' s  i s o l a t i o n  and lack  o f  access to  markets, means th a t  people 
gen e ra l l y  gather many o f  t h e i r  d a i l y  nece ss i t ie s  from the f o r e s t ,  and
from t rees  on farm land and around the houses. I t  i s  g en e ra l l y  taken f o r  
granted t h a t  the fo re s t  w i l l  p rov ide what people re q u i re ,  and even in  
cases o f  s ickness,  i t s  resources are turned to  f i r s t  before cons ider ing  
'modern' or  commercial a l t e r n a t i v e s .  W ith in  the community, there are no 
r e s t r i c t i o n s  on c o l l e c t i n g  products from pr imary f o r e s t ,  but  non­
indigenes are not al lowed to  gather products from the f o r e s t ,  and must 
ins tead buy the products from ind igenes. On land t h a t  has p rev io us ly  
been farmed and the re fo re  i s  'owned' by i n d i v i d u a l s ,  on ly  the land 
owners have u s e - r ig h ts  to  the land and i t s  products .  The s i t u a t i o n  th a t  
e x i s t s  in  Abo Mkpang would t h e re fo re  seem to  be we l l  represented by 
stage 1 in the diagram.
In Igon igon i  which i s  less i s o la te d  and has very l i t t l e  f o re s t  in the 
v i c i n i t y  o f  the v i l l a g e ,  there  i s  much more re l i a n c e  on markets f o r  
everyday needs. However there  i s  s t i l l  a t r a d i t i o n  o f  using t rees ,  and
because o f  the lack  o f  'bush'  and the re fo re  e a s i l y  access ib le  t re e
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products,  some t ree s  are plan ted in  and around the v i l l a g e .  Tree
p la n t in g  on farms i s  s t i l l  l im i t e d  in Igon igon i ,  in  many cases because
due to land pressure,  farmers have to  c u l t i v a t e  borrowed land ra th e r  
than t h e i r  own farms, and they th e re fo re  have no t r e e  p la n t in g  r i g h t s .  
Pressure on the l i t t l e  remaining na tu ra l  bush i s  g rea t ,  and the area i s  
r a p id l y  becoming more degraded as fuelwood, b u i l d in g  poles,  medicines 
and so on are c o l le c te d  from the on ly  areas a v a i la b le  to  the v i l l a g e r s .  
Igon igon i  would seem to  have moved from stage 3 to  reach stage 4 in  
recent years,  and as ye t ,  change has been too rap id  f o r  v i l l a g e r s  to  
adapt t h e i r  a c t i v i t i e s  in  order t o  cope w i th  the new s i t u a t i o n .
In Obiokpok, the p la n t in g  o f  t rees  and shrubs, and the cont inued use o f  
t rees  and t re e  products has evolved f u r t h e r ,  a s i t u a t i o n  wel l
represented by stage 5 in  the diagram, as there  i s  no longer  any bush
a v a i la b le  to  the v i l l a g e r s ,  from which to  c o l l e c t  many o f  the t re e  
products.  The land tenure system i s  such t h a t  a l l  i n d i v i d u a l s  own 
farmland in  and around the v i l l a g e ,  and t h i s  i s  i n t e n s i v e l y  managed, 
e s p e c ia l l y  those areas d i r e c t l y  around the houses where much t re e  
p la n t in g  has taken place.  Inh a b i ta n ts  o f  Obiokpok have very l im i t e d  
access to  na tu ra l  f o r e s t  or  bush areas, and ye t the use and management 
o f  t rees  i s  an impor tant  aspect o f  t h e i r  farming and s u rv iv a l  s t ra te g ie s  
which have had t ime to  evolve and create  a new kind o f  resource.
Shepherd's model suggests t h a t  people w i l l  not  develop in te n s iv e  
management s t r a te g ie s  f o r  commonly held resources u n t i l  the s i t u a t i o n  i s  
such t h a t  w i thou t  these s t ra te g ie s  the resource becomes severe ly  
degraded. The resource degradat ion ,  once begun, however, o f ten  occurs 
too r a p id l y  f o r  management systems to  be developed and put i n t o  p r a c t i c e  
in  t ime to  save the resource. This  i s  i l l u s t r a t e d  by the s i t u a t i o n  in
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the study v i l l a g e s .  In Abo Mkpang there  are no real management 
s t r a te g ie s  f o r  the communally owned f o r e s t  because, as ye t ,  pressure has 
not been severe enough to  be deemed by the community t o  have reached a 
worry ing le v e l .  In Igon igon i ,  the process has moved f u r t h e r  and the 
pressure on the resource has been so great and so rap id  t h a t  the re  has 
been no t ime f o r  approp r ia te  management p rac t ices  to  evolve.  Even now 
when l i t t l e  common bush remains, there  i s  no comprehensive management 
system in  p ra c t i c e  aiming to  minimise f u r t h e r  damage. In Obiokpok the 
process has cont inued to  the l a s t  stage, the pressure on common 
resources has led to  i n d iv i d u a l s  p la n t in g  and managing t rees  in 
i n te n s iv e  a g r i c u l t u r a l  systems and thus developing a new resource.
4 .6  Conclusions
Presen ta t ion  o f  the v i l l a g e  survey r e s u l t s  and consequent d iscuss ion has 
led to  the fo l l o w in g  conclus ions  being noted f o r  t h i s  chapter:
■ Woody species are impor tant  p rov iders  o f  food and o ther  products ,  f o r  
domestic consumption and/or sa le  in many ru ra l  communit ies in the 
South g en e ra l l y ,  and in  the study area in p a r t i c u l a r .
* Knowledge and use o f  woody specie^ i s  g rea ter  in  Abo Mkpang, a v i l l a g e  
in  a h e a v i l y  fo res ted  area, than in  Igon igon i ,  a v i l l a g e  s i t u a te d  in  
der ived savanna.
■ P lan t ing  o f  t rees  in  the v i l l a g e  and around houses increases w i th  
popu la t ion  den s i ty ,  l i t t l e  being done in  Abo Mkpang, more being 
ca r r ie d  out in  Igon igon i ,  wh i le  in  Obiokpok t re e  p la n t in g  in the 
v i l l a g e  has created a new resource.
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Development o f  communal resource management s t r a te g ie s  takes place as 
pressure on the resource increases,  a process which i s  i l l u s t r a t e d  
wel l  by the research data.
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CHAPTER 5
F o u r  s e l e c t e d  i n d i g e n o u s  woody s p e c i e s  and  t h e i r  p o t e n t i a l  
r o l e  i n  a g r o f o r e s t r y .
5.1 I n t r o d u c t i o n
The s e le c t i o n  o f  the fou r  species, A l b i z i a  zygia,  D ia l ium guineense, 
Ricinodendron h e u d e lo t i i  and Uvaria chamae, f o r  d e ta i l e d  study dur ing 
the f i e l d w o rk  per iod was based on a number o f  f a c to r s  discussed in  3.5.  
This chapter  begins w i th  taxonomic and general d e s c r ip t i o n s  o f  the study 
species (Sect ions 5.2 to  5 .6 ) ,  which are based on in fo rm a t ion  found in 
the l i t e r a t u r e ,  so the d e t a i l  a v a i la b le  about each v a r ie s ,  as more work 
has been c a r r i e d  out on some o f  the species than on o thers .  Fol lowing 
t h i s ,  in Sect ions 5.7 and 5.8,  i s  a p resen ta t ion  o f  the f i e l d  data 
c o l l e c t e d  f o r  each species, which inc ludes  the re s u l t s  o f  the 
germinat ion  t r i a l s  and monthly observat ions o f  sample t rees ,  and a 
d iscuss ion  comparing these data w i th  those documented by o ther  authors.  
P a r t i c u l a r  a t t e n t i o n  i s  paid to  the morphological  and p hy s io log ic a l  data 
( e s p e c ia l l y  phenology) which might aid in the s e le c t i o n  and development 
o f  a g ro fo re s t r y  systems appropr ia te  to  each spec ies.  The chapter 
concludes w i th  a b r i e f  d iscuss ion o f  the a g r o fo re s t r y  and a g r i c u l t u r a l  
p o te n t i a l  o f  the fou r  study species (Sect ion 5 .9 ) .
5.2 A l b i z i a  zyg ia  (D.C.)  J.F.Macbr.  (Syn. A l b i z i a  brownei  01i v . )
5.2.1 D i s t r i b u t i o n
This  species has been descr ibed by many b o ta n is ts  and fo re s te r s  (eg. 
Tay lo r ,  1960; I r v i n e ,  1961; S a v i l l  & Fox, 1967; Ha l l  & Swaine, 1981;
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Keay, 1989} and i s  w ide ly  d i s t r i b u t e d  throughout t r o p i c a l  A f r i c a ,  being 
common in  much o f  West and Central A f r i c a .  I t  i s  found in  both pr imary 
and secondary high fo re s t  ( I r v i n e ,  1961; Keay, 1964; Hawthorne, 1990), 
and in  savanna areas (Le ly ,  1925; A u b re v i l l e ,  1950; Nie lsen, 1965; Lind 
& Morr ison,  1974; Bou lve r t ,  1980) the composi t ion o f  which are o u t l i n e d  
i n  2 .3 .3 .  A l b i z i a  zygia  i s  p a r t i c u l a r l y  common in  secondary f o re s t  
( A u b r e v i l l e ,  1950; Adjanohoun, 1964) along w i th  A. a d i a n t h i f o l i a  and A. 
g laber r im a  (Tay lo r ,  1960); and in  farm bush areas ( S a v i l l  & Fox, 1967; 
Nie lsen,  1965).
5 .2 .2  Habi t
A l b i z i a  i s  a pan t rop ica l  genus o f  about one hundred and f i f t y  species 
occu r r ing  in  f o r e s t ,  woodland and wooded grass land ( F r i i s ,  1992), named 
a f t e r  A l b i z i ,  an I t a l i a n  n a t u r a l i s t  (Nei lsen,  1965). A l b i z i a  zygia  
belongs to  the Mimosaceae. I t  i s  v a r io u s ly  descr ibed as a la rge savanna 
t r e e  (Le ly ,  1925; Lind & Morr ison, 1974) and a small to  medium sized 
f o r e s t  t r e e  (Keay, 1964; S a v i l l  & Fox, 1967) reaching a he ight  o f  
approx imate ly  20-24 m and a diameter o f  0.80 m (Th ikaku l ,  1985; Keay, 
1989). As w i th  a l l  other  Niger ian A l b i z i a s , A. zyg ia  has a d i s t i n c t i v e  
a r c h i t e c t u r a l  p a t te rn ,  i l l u s t r a t e d  in  Figure 5 .1 ,  o f  ascending, w ide ly  
spread ing,  crooked branches and an open crown more or less f l a t  (Keay, 
1964). The bo le ,  sho r t  and r a r e l y  s t r a i g h t  (Kunkel , 1965), w i th  grey ish 
and us u a l l y  f a i r l y  smooth bark, sometimes has we l l  developed but t resses 
in  la rg e r  specimens ( I r v i n e ,  1961; Keay, 1964), but  in  smal le r  t rees  
these are j u s t  roo t  spurs (Tay lo r ,  1960).
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Figure 5.1 D i s t i n c t i v e  a r c h i t e c tu r e  o f  A l b i z i a  zyg ia  w i th  low branching, 
and a f l a t ,  w ide ly  spreading, open crown.
5 .2 .3  Botany
The leaves o f  A. zyg ia  are very d i s t i n c t i v e ,  a l t e r n a te  and b ip in n a te l y  
compound (Tay lo r ,  1960) w i th  one to  three pa i rs  o f  la rge ,  oppos i te  
pinnae, the upper ones usua l l y  being the longest  ( S a v i l l  & Fox, 1967). 
The pinnae have two to  f i v e  pa i rs  o f  e n t i r e ,  obovate to  rhombic s e s s i le  
l e a f l e t s ,  and the te rm ina l  p a i r  i s  the la rge s t  (F igu re  5.2 and 5 .3 ) .  The 
l e a f l e t s  are asymmetric at  the base (Hawthorne, 1990), w i th  the m id r ib ,  
s l i g h t l y  pubescent on the underside, not q u i te  c e n t r a l .  The p e t i o l e  i s  
4-12 cm long, s tou t  and has a prominent gland at  the base (Th ikaku l ,  
1985). The l e a f l e t s  vary in  s ize  from 1.5-8 cm long and 1-4 .5  cm wide. 
Flowers are wh i te  to  reddish,  s l i g h t l y  h a i ry  w i th  a long red staminal  
tube ( S a v i l l  & Fox, 1967). Pods are papery and brownish when mature, IQ- 
20 cm long and 2-3 .5  cm wide, con ta in ing  ten or more small dark brown 
seeds w i th  a prominent 'horse-shoe'  mark.
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Figure 5.2 The le a f  s t r u c tu r e  o f  A l b i z i a  zygia.
5 .2 .4  Ecophysiology
A. zygia  i s  a 1ight-demander which can germinate under the shade of  
young secondary growth,  but r a re l y  becomes es tab l ished  under a mature 
canopy (Hal l  & Swaine, 1981; Hawthorne, 1995) and i s  capable o f  rap id  
growth in  i t s  e a r l y  l i f e  (Tay lo r ,  1960). In Ghana, Schmit t  and Adu-Nisah 
(1993) found the regenera t ion o f  A l b i z i a  species in  mature f o re s t  to  be 
good, there  were many specimens o f  less than 50 cm in  he igh t ,  but most 
o f  the seed l ings appeared to  d ie  o f f  once the he igh t  o f  1 m had been 
reached. This re in fo r c e s  the idea th a t  A. zygia  needs l i g h t ,  e s p e c ia l l y  
f o r  i t s  progress ion from seed l ing to  young t re e .  I t  has been descr ibed 
by Lind & Morr ison (1974) as both a c o lo n is e r  and a c l imax species in  
Uganda. This t r a i t  was also i l l u s t r a t e d  by Hal l  and Swaine (1981) in 
Ghana who showed th a t  A. zygia  was presen t,  but in low numbers, f o r  the
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Figure 5.3 The d i s t i n c t i v e ,  rhombic shape o f  A l b i z i a  zyg ia  l e a f l e t s  on a 
coppiced t re e  on farmland in Abo Mkpang, June 1992 (Photo:  the au tho r ) .
195
Ch.5 Taxonomy & f i e l d  t r i a l s
f i r s t  th ree  years o f  re c o lo n is a t io n  from seed o f  a la rge  c le a r in g  in  
upland evergreen f o r e s t .  However, i t  q u ic k ly  became one o f  the dominant 
species,  along w i th  Funtumia a f r i c a n a  (Benth .)  S ta p f . ,  Terminal ia  
i v o ren s is  and Chlorophora  spp.,  as the s h o r t - l i v e d  pioneers such as 
Musanga cecropoides  d ied o f f  and the t a l l e r ,  l o n g e r - l i v e d  species formed 
the more mature secondary f o r e s t .
Al though A. zyg ia  i s  said to  have a r e l a t i v e l y  long l i f e  span (Schmit t ,  
pers.comm, 1994) very few mature specimens were found in  the f o r e s t  and 
bush sur rounding the two study v i l l a g e s .  When asked about 
f r u i t i n g / s e e d in g  pa t te rns  f o r  the species,  many farmers denied t h a t  A. 
zygia  produces seed, and argued ins tead t h a t  i t  ' j u s t  comes up' 
(vege ta t ive  regenera t ion )  in  farm and f a l l o w  land. A s im i l a r  pa t te rn  is  
descr ibed in  Ghana (Anim-Kwapong & Teklehaimanot, 1995) where a study o f  
abandoned cocoa farms revealed th a t  regenera t ion o f  A. zygia  from seed 
appeared to  be o f  l i t t l e  importance whereas vege ta t ive  regenera t ion was 
found to  be a major mechanism o f  secondary succession.
A. zygia  i s  a legume t re e  species,  and s tud ies  in  Guinea-Bissau (Wester 
& Hogberg, 1989) repor ted f i n d in g  Rhizobium-type roo t  nodules.  According 
to  com pi la t ions  o f  repor ts  on root  nodu la t ion ,  nodules had not 
p rev ious ly  been observed, occur r ing  n a t u r a l l y ,  in  t h i s  species.
5 .2 .5  Indigenous knowledge
A. zygia  i s  we l l  known by v i l l a g e r s ,  and i t s  loca l  Boki name is  kanpun. 
Much of  the bo tan ica l  in fo rm at ion  presented above i s  gen e ra l l y  known, 
al though may be descr ibed in  d i f f e r e n t  ways, and a d d i t io n a l  in fo rm at ion  
gathered dur ing  the v i l l a g e  survey fo l l o w s  in  t h i s  sec t ion .  Farmers in
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Abo Mkpang recognise t h a t  A. zygia  and A. a d i a n t h i f o l i a  belong to  the 
same fam i ly ,  and in  some cases the author was t o l d  t h a t  the sm a l le r -  
leaved A. adi an th i  f o l  i  a was a young A. zyg ia  p l a n t .  There was also a 
theory  presented which accounted f o r  A. zygia  being so common in  farms 
and compounds. For those who be l ieve  seed i s  produced (see 5 .2 .4  f o r  
c o n f l i c t i n g  v iew) ,  i t  i s  thought to  be very l i g h t  and th e re fo re  w ide ly  
d i s t r i b u t e d  by the wind. There was cons iderab le  debate as to  whether A. 
zyg ia  i s  good f o r  the s o i l ,  some s ta ted  t h a t  i t  makes the land
i n f e r t i l e ,  but  a m a jo r i t y  f e l t  i t  had a p o s i t i v e  e f f e c t  on t h e i r  farms. 
Fur ther  discuss ion o f  t h i s  takes place in  5.9.
5.3 Ricinodendron h e u d e lo t i i  ( B a i l ! . )  Heckel (Syn. R. af r icanum  M u e l l . 
A rg . )
5.3.1 D i s t r i b u t i o n
This species i s  w ide ly  d i s t r i b u t e d  in A f r i c a  and i s  sa id  to  be present 
throughout the Guineo-Congolon Region ( I r v i n e ,  1961; Hall  & Swaine,
1981), a broad band nor th  and south o f  the equator which extends from 
Guinea in  the west through Za i re  to  Uganda and Tanzania in  the east,  
w i th  a break between Ghana and N ige r ia  (White,  1983). The a f f i n i t y  
between the Indian Ocean Coastal Be l t  and the Guineo-Congolon Region i s  
much less than has p rev io us ly  been supposed (White,  1979), but the re  are 
several  species common to  both areas, and some such as Ricinodendron 
h e u d e lo t i i  show wide d i s ju n c t i o n s  (White,  1983). I t  i s  found
occas iona l ly  in  pr imary high f o r e s t ,  but  i t s  h ighes t  f requency i s  in
secondary f o re s t  (Tay lo r ,  1960; I r v i n e ,  1961; White,  1983; Hawthorne, 
1990; Riddoch et  a l . ,  1991; Musoko et  a l . ,  1994) and farm or f a l l o w  
c le a r in g s  (Tay lo r ,  1960; S a v i l l  & Fox, 1967; Letouzey, 1982). Work by
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Hawthorne (1995) in d ic a te s  th a t  the g rea tes t  number o f  stems per hectare 
o f  t h i s  species occurs along r i v e r s  located in  d r i e r  f o r e s t  areas. An 
inven to ry  o f  f o r e s t  in Cross River State (Dunn et  a l . ,  1994) revealed 
t h a t  R. heude lo t i  i  i s  one o f  the twenty most common high f o r e s t  species 
in  s ize  c lasses 70-89 cm diameter and >90 cm diameter,  and ranks n in th  
o v e r a l1.
5 .3 .2  Habi t
Ricinodendron h e u d e l o t i i , or  the groundnut t r e e ,  belongs to  the 
Euphorbiaceae. I t  i s  a la rge ,  shor t  bu t t ressed t re e  when mature ( I r v i n e ,  
1961; Hal l  & Swaine, 1981) a t t a in i n g  a he igh t  o f  approximate ly  35 m 
(White,  1983), but  can reach up to  50 m high (Keay, 1989). From e a r ly  in  
i t s  l i f e ,  w i t h in  the f i r s t  two to  th ree  years,  i t  has a d i s t i n c t i v e  
a r c h i t e c tu r e  which makes i t  e a s i l y  recognisab le  f rom a d is tance (F igure
5 .4 ) .  The bole i s  o f ten  tw is ted  w i th  whor led, h o r i z o n ta l  ( e s p e c ia l l y  in  
young t ree s ,  (Keay, 1989)) branches r i s i n g  in  laye rs  (Hawthorne, 1990) 
and forming a sphe r ica l  crown (Th ikaku l ,  1985). The bark i s  dark grey, 
sca ly  and shaggy look ing  (Tay lo r ,  1960).
5 .3 .3  Botany
The leaves o f  R. h e u d e lo t i i  are a l t e r n a te  and palmate,  u sua l l y  w i th  f i v e  
s e s s i le  l e a f l e t s  (Tay lo r ,  1960) and a p e t i o l e  o f  approx imate ly  10-20 cms 
long (Th ikaku l ,  1985). The l e a f l e t s  are obovate,  about 10-20 cms long 
and 5-10 cms broad at  the widest p o in t ,  caudate and d e n t i c u la te  (Figure
5 .5 ) .  Black glands are prominent along the margins.  The leaves o f  young 
seed l ings are s in g le ,  cordate and crenate (F igure  5 . 6 ) .  The f lowers  are 
w h i te ,  be l l - shaped and f a l l  r e a d i l y .  The f r u i t  i s  a drupe, th ree - lobed
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(Hal l  & Swaine, 1981), f l a t t e n e d  at  the apex and at  the base, and about
3.5 cm long and 4.5 cm in  diameter (Figure 5 .7 ) .  I t  i s  indeh iscent ,  
green and then ye l low  and f le s h y ,  con ta in ing  three black seeds, p i t t e d  
on the sur face, f l a t t e n e d  on one s ide, approximate ly 2 cm long and 1.8 
cm across the f l a t  face.
Figure 5.4 The d i s t i n c t i v e  a r c h i t e c tu re  o f  a Ricinodendron h e u d e lo t i i  
t r e e ,  Abo Mkpang, Cross River S tate,  May 1993 (Photo:  the au tho r ) .
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Figure 5.5 Mature l e a f l e t  o f  Ricinodendron h e u d e l o t i i .
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Figure 5.6 Young l e a f l e t  o f  Ricinodendron h e u d e l o t i i .
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5 .3 .4  Ecophysiology
R. heude lo t i  i i s  a 1 i ght-demander on ly  able t o  regenerate in  gaps 
(Tay lo r ,  1960; Hal l  & Swaine, 1981) which i t  does very  e f f e c t i v e l y  to  be 
one o f  the commonest seedl ings in more open areas and is  absent from 
shaded understorey  (Hawthorne, 1995). Often the seed l ings are grouped 
in  th rees ,  the product o f  an e n t i r e  f r u i t  (T a y lo r ,  1960), and they 
progress r a p id l y  where they have p len ty  o f  overhead l i g h t .  R. heude lo t i  i 
seeds are s t im u la ted  to  germinate by exposure to  the sun (Macgregor, 
1934), a l though seed l ings are then subsequent ly helped by p a r t i a l  shade, 
because over-exposure encourages l e a f - c u r l  (Hawthorne, 1995). The 
species i s  ex te n s iv e ly  d i s t r i b u te d  throughout semi-deciduous, semi­
evergreen and w e t te r  f o re s t  types, but i s  u s u a l l y  only found in 
secondary f o r e s t  (White,  1983). R. h e u d e lo t i i  i s  sa id  to  have rap id  
growth a t t a in i n g  a he igh t  o f  about 10 m in  fo u r  years (Tay lo r ,  1960). 
Increment s tud ies  in  the semi-deciduous Mayumbe f o re s t  in  Congo 
(Hombert, 1958) showed i t  to  have one o f  the f a s t e s t  growth rates w i th  a 
mean annual increment o f  >2 cm. I t  i s  a pioneer species in  the group 
which takes over from such rapid invaders as Musanga ce rc rop io ides  to  
form mature secondary f o r e s t  (White, 1983; Riddoch e t  a l . ,  1991), but 
can also r e a d i l y  regenerate abundantly on abandoned farmland. I t  i s  not , 
however, a l o n g - l i v e d  t re e  and dead standing specimens are not uncommon 
(Tay lo r ,  1960). R, h e u d e lo t i i  also shoots r e a d i l y  f rom a stump or the 
bole o f  a f a l l e n  t ree .  Recent work (Musoko et  a l . , 1994) in  Cameroon, 
has i d e n t i f i e d  R. heude lo t i  i as one o f  the species found abundantly in 
secondary f o re s t  and known to  form v e s i c u la r -a rb u s c u a l r  mycorrh izal  
assoc ia t ions .  In the s o i l  cond i t ions  common to  much o f  the t r o p i c s ,  tha t  
i s  a c id i c ,  n u t r i e n t  poor, c layey u t i s o l s ,  p lan t  performance i s  s t ro n g ly  
dependent upon the establ ishment  o f  these a ssoc ia t ion s ,  and t h i s  may, in
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p a r t ,  exp la in  the a b i l i t y  of  t h i s  species to  co lon ise  an area so 
e f f e c t i  v e l y .
yellow
flesh
black, pitted 
seed
Figure 5.7 F r u i t  o f  Ricinodendron h e u d e lo t i i  -  whole and in  c ross-
sect ion .
5 .3 .5  Indigenous knowledge
R. heude lo t i  i  i s  we l l  known by the people o f  Abo Mkpang and they 
recognise d i f f e r e n t  par ts  o f  the t ree  which have re la ted  Boki names. 
Bokpasi r e fe rs  to  the t re e  i t s e l f  as a species name, but a lso  to  the 
bole.  Okpasi i s  the name given to  the f a l l e n  f r u i t ,  and Nguge i s  the 
term used f o r  the seed. Al though Nguge i s  sometimes used as a sp ice by 
the v i l l a g e r s ,  i t  i s  more g r e a t l y  valued f o r  i t s  sale value to  
Cameroonians who p r i z e  i t  as a food (see 5 .6 .2  below),  and i t  i s  said 
tha t  a small cup o f  the seeds can be sold f o r  N100.
There was some d iscuss ion by the v i l l a g e r s  about the poss ib le  
a l l e o p a th i c  e f f e c t s  o f  R. h e u d e lo t i i .  I t  was s ta ted  t h a t  i t  does not 
a l low  other  t rees  to  grow near i t ,  and th a t  i f  palm wine i s  tapped from
3 lobes
flattened base
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a palm t r e e  growing close to  R. h e u d e l o t i i , then the wine w i l l  not  be
sweet. No re fe rence to  t h i s  has been found in  the l i t e r a t u r e .
5 . 4  D ia l iu m  guineense  W i l l d .
5.4.1 D i s t r i b u t i o n
Dia l ium  i s  a genus o f  about t h i r t y - f i v e  species,  d i s t r i b u t e d  in the 
t r o p i c s  o f  the Old World, most ly in  A f r i c a  ( F r i i s ,  1992). Dia l ium  
guineense i s  the commonest and most widespread Dia l ium  in  N ige r ia  (Keay,
1989). I t  has been s tud ied and descr ibed by many b o ta n is ts  and f o re s te r s
as a mult ipurpose t r e e  o f  the West A f r ic a n  Guinean f o re s t  zone (eg. 
Tay lo r ,  1960; Hal l  & Swaine, 1981; Hawthorne, 1990; Todd-Bockar ie & 
Duryea, 1993). I t  t y p i c a l l y  grows in  f r i n g i n g  f o r e s t ,  dense savanna and 
r i p a r i a n  f o r e s t  ranging from Senegal t o  Sudan, along the southern 
boundary o f  the Sahel (Szo lnok i ,  1985). In the study area D. guineense 
i s  common in  the der ived savanna bush which i s  thought to  have developed 
due to  pressure on the land from a g r i c u l t u r e ,  descr ibed in 2 .3 .3 ,  and is  
e s s e n t i a l l y  a t r e e  assoc iated w i th  the lower r a i n f a l l  pa r ts  o f  the high 
f o r e s t  (Tay lo r ,  1960).
5 .4 .2  Habi t
Dia l ium guineense , or  the v e lv e t  tamarind t r e e ,  belongs to  the 
Caesalpiniaceae. I t  i s  a small to  medium-sized t r e e  reaching a he igh t  o f  
approximate ly  20 m, o f ten  w i th  a sho r t ,  s lender bo le ,  low branching and 
a dense le a fy  crown (Hal l  & Swaine, 1981; Keay, 1989) (F igure  5 .8 ) .  The 
bark is  smooth and grey.  I t  o f ten  appears on farm or f a l l o w  land as a
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low, bushy shrub (Figure 5.9) due to  i t s  capac i ty  to  regenerate wel l  
from a stump a f t e r  repeated c u t t i n g  and/or burning dur ing  farm c le a r in g .
Figure 5.8 A mature, single-stemmed Dia l ium guineense in  farm land, 
Igon igon i ,  Cross River S tate,  September 1993 (Photo:  the au thor ) .
5 .4 .3  Botany
The leaves o f  D. guineense are a l t e r n a te  and im par ip inna te ,  w i th  a 
common s t a l k  5-13 cm long (Keay, 1989) (F igure  5 .10) .  They usua l l y  
cons is t  o f  two p a i r s  o f  oppos i te l e a f l e t s  and a te rm ina l  one, the lower 
pa i r  being somewhat smal le r .  The l e a f l e t s  are e l l i p t i c  to  lanceo la te ,
Ch.5 Taxonomy & f i e l d  t r i a l s
Figure 5.9 Bushy Dial ium guineense shrub growing in young f a l l o w ,  
I gon igon i ,  Cross River State,  January 1993 (Photo: the au thor ) .
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Figure 5.10 S t ruc tu re  o f  Dia l ium  guineense leaves.
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Figure 5.11 Seedl ings o f  Dia l ium guineense.
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being 3.5-10 cm long by 2 .5-5  cm broad, and e n t i r e .  The p e t i o l e  i s  
s h o r t ,  s l i g h t l y  swollen and pubescent. The l e a f l e t  i s  lea the ry ,  smooth 
and glossy above, and sometimes l i g h t e r  in  co lou r  and f i n e l y  ha i ry
beneath w i th  the venat ion prominent (Tay lo r ,  1960). The leaves o f  young 
seed l ings are s in g le ,  cordate and e n t i r e  (F igure  5 .11 ) .  Flowers are 
brownish cream, in  la rge te rm ina l  or  o c c as iona l ly  a x i l l a r y  pan ic les  up
to  30 cm long. F r u i t s  are usua l l y  profuse and sma l l ,  b lack,  ve lve ty  and
very conspicuous and d i s t i n c t i v e .  Each f r u i t  has a s t a l k  about 6mm long, 
and a small c o l l a r  near the apex (Figure 5 .12 ) .  The she l l  i s  b r i t t l e ,
enclos ing 1, or  r a re l y  2 seeds, embedded in an orangey-brown, dry,  
sweet, ed ib le  pulp.
black, velvety 
coat \
collar at 
stalk apex
Figure 5.12 The v e lv e ty  f r u i t s  o f  Dia l ium  guineense.
5.4 .4  Ecophysiology
D. guineense regenerates in  shade (Ha l l  & Swaine, 1981) but i s  slow to  
become es tab l ished  (Duguma et a l . ,  1994), and i s  o f ten  found as an
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unders torey t re e  in  dense savanna f o re s ts  ( S a v i l l  & Fox, 1967). A study 
in  semi-deciduous f o re s ts  in  Cote d ' I v o i r e  revealed th a t  i t  i s  one o f  
the th ree  most common t ree  species in  t h i s  f o r e s t  type (Devineau, 1991). 
I t s  seeds are dispersed by elephants,  b i r d s ,  monkeys and humans when 
they eat the f r u i t  pulp (Todd-Bockar ie & Duryea, 1993). In the au tho r 's  
experience they are a food h igh ly  p r ized  by chimpanzees, d r i l l s ,  and 
c h i ld re n  in  south east N iger ia .  D. guineense has f a s t  regrowth and 
recovery a f t e r  copp ic ing and/or burning and i s  able t o  su rv ive  many such 
t rea tments .  I t  burns f i e r c e l y  producing a f i n e  ash when f i r e s  are set  to  
c le a r  farms, and as such i s  h igh ly  valued in  f a l l o w  regrowth by farmers 
in  S ie r ra  Leone (Richards,  1985). Trees o f  a l l  s izes  o f  t h i s  species are 
more abundant in  burnt  than in  unburnt  f o r e s t  in  Ghana (Hawthorne, 
1994). Duguma et a l . (1994) showed t h a t  i t  has very  high coppic ing
a b i l i t y .  Trees which were cut and/or burnt  in  the study area q u ic k ly  
recovered, e i t h e r  by shedding the burnt  leaves and growing new ones, or
by growing many coppice shoots from the stem or base (F igure 5.13 and
5.14) .
5 .4 .5  Indigenous knowledge
Ehane, the loca l  Igonigoni  name f o r  D. guineense , i s  wel l  known and was 
mentioned in  61% o f  the in te rv iews  c a r r ie d  out in  the study v i l l a g e  and 
was sa id  to  be abundant in the area. I t  i s  w ide ly  accepted as being a 
t r e e  t h a t  i s  good f o r  the s o i l ,  and i t s  presence on a farm is  reported 
to  improve crop p roduc t ion .  However, because o f  the dense, bushy crown 
which develops on la rg e r  t rees ,  these are o f te n  severe ly  pruned before 
p la n t in g  so t h a t  shade does not e f f e c t  crop growth.  There are many
d i f f e r e n t  lo ca l  uses f o r  t h i s  species, as shown in  5 .6 .3 .
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Figure 5.13 Fire-damaged Dia l ium guineense t ree  which dropped i t s  leaves 
soon a f t e r  burn ing,  and produced a new crown, in  r e c e n t l y  c leared farm 
land, Igon igon i ,  Cross River State,  January 1993 (Photo: the au tho r ) .
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Figure 5.14 New coppice shoots o f  cut  and burned Dia l ium guineense in 
farm land, approximate ly s i x  weeks a f t e r  c le a r in g ,  Igon igon i ,  A p r i l  1993
(Photo: the a u t h o r ) .
5.5 Uvaria chamae P.Beauv.
5.5.1 D i s t r i b u t i o n
This species r a r e l y  appears in  fo res t ry -based  l i t e r a t u r e  as i t  i s  on ly  a 
small t ree  or shrub, and the re fo re  u n t i l  the recent in c lu s io n  o f  the 
NTFP value o f  f o re s ts  in some fo re s te r s  t h in k in g ,  i t  was seen to  have 
l i t t l e  worth.  I t  does however appear in te x ts  which examine the m u l t i p l e  
uses o f  woody species,  such as I r v i n e  (1961) and Abbiw (1990),  and in 
general f l o r a  (Nei lsen,  1965). In West A f r i c a ,  U. chamae i s  w ide ly  
d i s t r i b u t e d ,  and i s  also said to  occur in  some par ts  o f  east  and cen t ra l  
A f r i c a  (Verdcourt ,  1971). I t  i s  found in f r i n g i n g  f o r e s t ,  d r i e r  par ts  o f
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the high f o r e s t ,  and in  savanna and coasta l  areas ( I r v i n e ,  1961; 
Nei lsen,  1965).
5 .5 .2  Habi t
U. chamae, a member o f  the Annonaceae, i s  said by Verdcourt (1971) to  
form, toge ther  w i th  i t s  r e l a t i v e s ,  a superspecies in  which most o f  the 
component pa r ts  are e a s i l y  recogn isab le .  However, in  some cases smal l ,  
loca l  popu la t ions  show characters  more t y p i c a l  o f  other  component 
species.  I t  i s  suggested t h a t  more work i s  needed to  c l a r i f y  the 
taxonomy o f  t h i s  genus. In West A f r i c a ,  U. chamae i s  a shrub, sometimes 
c l im b ing ,  or small t r e e  up to  4 m in  he igh t  ( I r v i n e ,  1961; Nei lsen, 
1965). In the study area, the most common h a b i t  was as a shrub, 
branching from very c lose to  the ground w i th  s t r a i g h t  branches (Figure
5 .15 ) .  I t s  bark i s  smooth and brown to  grey in  c o lou r .
5 .5 .3  Botany
The leaves o f  U. chamae are a l t e r n a te ,  e l l i p t i c ,  mucronate and e n t i r e  
(Figure 5 .16) .  The le a f  sur face i s  shiney and g labrous, w i th  10-12 pa i rs  
o f  obvious, p innate ,  l a t e r a l  nerves ( I r v i n e ,  1961). The f lowers  are 
f r a g r a n t ,  ye l low ish-brown w i th  s ix  pe ta ls  which ro t  e a s i l y  and are borne 
d i r e c t l y  on the woody b ranch le ts .  The f r u i t s  are brown and ha i ry  t u rn in g  
ye l low  when r ip e ,  and are borne in  bunches (F igu re  5 .17) .  The name 
Uvaria  comes from the La t in  f o r  a grape, r e f e r r i n g  to  the f r u i t  c lu s te r s  
(Ne i lson ,  1965). The seeds, smal l ,  brown and hard,  are surrounded by a 
sweet, e d ib le  pulp.
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Figure 5.15 A young, shrubby Uvaria chamae i n d i v i d u a l  which shows the 
most common hab i t  o f  t h i s  species in  the study area, Igon igon i ,  Cross 
River S tate,  Ju ly  1993 (Photo: the au tho r ) .
5 .5 .4  Indigenous knowledge
Although t h i s  species,  known l o c a l l y  as R o v e r i z o i , i s  w ide ly  used, 
mainly f o r  medicinal  purposes, lo ca l  people seem to  know l i t t l e  about 
i t s  b io logy .  I t  i s  thought to  make the land around i t  f e r t i l e ,  and as 
such i s  al lowed to  remain on farmland, but i s  cut  severe ly  dur ing the 
growing season and regenerates dur ing f a l l o w  per iods .
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Figure 5.16 S t ru c tu re  o f  Uvaria chamae leaves.
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Figure 5.17 F r u i t s  o f  Uvaria chamae.
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5.6 Uses o f  the 4 species
The f o l l o w in g  are l i s t s  o f  the uses o f  the fo u r  species in  West A f r i c a ,  
compiled both from the l i t e r a t u r e  and from data c o l l e c t e d  dur ing v i l l a g e  
surveys and PRA meetings (see 3.4 and 6 .3 ) .  A f u l l  d iscuss ion  of  the use 
o f  a l l  the woody species mentioned dur ing the surveys appears in Chapter 
4.
5.6.1 A l b i z i a  zygia
There are many A f r ic an  A lb i z i a s  and the t imbers  o f  those occur r ing  in 
West A f r i c a  are mainly d iv ided  i n t o  ' l i g h t '  and 'heavy'  k inds, the 
l a t t e r  being the more durable ( I r v i n e ,  1961). The sapwood o f  A. zygia  i s  
wh i te  t o  ye l low ish  and f a i r l y  wide, w h i le  the heartwood i s  dark brown
w i th  a p ink  t in g e .  Though the l i g h t  t imber i s  ra th e r  slow to  dry ,  i t
works and f i n i s h e s  wel l  w i th  a f a i r l y  f i n e  g ra in ,  and i s  said to  be
r e s i s t a n t  to  f u n g i i .  I t  i s  sometimes harvested f o r  domestic use but i t  
i s  r a r e l y  sold and i s  only in  Timber Class 2 in  N ig e r ia  (Appendix I )  and 
Class 3 in Ghana. However, in  the Gambia i t  i s  c lassed as one o f  the 
eighteen major t imber species (Gotz, 1983).
The t imber  and non-t imber  uses o f  A. zygia  are many. Abbiw (1990) l i s t s  
over f i f t e e n  uses in  Ghana, Da lz ie l  (1937) descr ibed s i x  uses in
N ige r ia ,  and soc ia l  surveys in  the two study v i l l a g e s  revealed three 
uses. In Abo Mkpang one of  the major uses o f  A. zyg ia  i s  as a vegetable.  
Fresh, new leaves are picked, ground and bo i led  w e l l  and then mixed w i th  
ground R. h e u d e lo t i i  seeds, palm o i l  and f resh  f i s h  to  make a d e l i c i o u s  
soup. This and o ther  uses f o r  the species,  and t h e i r  sources, are shown 
in  Table 5.1 below.
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Table 5.1 Timber and non-t imber uses o f  A l b i z i a  zygia.
CATEGORY USE SOURCE*
T i mber Veneer/plywood Abb
PIanks/doors Dal
General b u i ld in g Abb,Dal
Medicinal Inc.  appe t i te  - t o n ic  from bark Abb
Roots in  food -  t r e a t  cough Abb
Roots -  smel l ing s a l t s Abb
Leaf tea -  bath/beverage -  feve r Abb
Stem decoct ion -  l a x a t i v e Abb
Leaf decoct ion -  bath -  rheumatism Abb
Topical  a p p l i c a t io n  -  scabies Abb
Powdered bark - yaws Abb,Dal
Food Leaves ( f resh  or d r ied )  -  soup Abb,Dal , Sur
Agri  c u l t u r a l Increase f e r t i l i t y Sur
S i l k  worm host Abb,Dal
Mi seel 1aneous Pest les Abb
Gum Abb,Dal
Fuelwood/charcoal Abb
Dry pods - c h i l d r e n s '  w h is t le s Sur
* Abb - Abbiw, 1990 
Dal - Dalz i e l , 1937 
Sur -  V i l l a g e  surveys
5 .6 .2  R ic i  nodendron heude lo t i  i
The t imber  o f  R. h e u d e lo t i i  i s  whi te and very s o f t  (Ha l l  & Swaine, 1981; 
Keay, 1989), l i g h t ,  not durable and l i a b l e  t o  s t a in  (Tay lo r ,  1960). I t  
i s  however h ig h ly  pr ized as a carv ing wood by the Luba in  Congo where a 
study showed t h a t  70% o f  such a r t i c l e s  recorded were made o f  R. 
h e u d e lo t i i  (Deschamps, 1974). In Cameroon the species i s  valued f o r  i t s  
seed which i s  used as a soup th ickene r  or to  e x t r a c t  o i l  f o r  cooking. 
Malleson-Amadi (1993) s ta tes  tha t  i t  prov ides a la rge  p ropo r t ion  o f  
v i l l a g e  income, e s p e c ia l l y  to  women, in  the communit ies around Korup 
Nat ional  Park. I t  a lso has a wide range o f  medic ina l  uses. The t imber 
and non-t imber  uses o f  R. heude lo t i  i are l i s t e d  in  Table 5.2.
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Table 5.2 Timber and non-t imber uses o f  Ric inodendron heude lo t i  i .
CATEGORY USE SOURCE*
Medi c i  nal Root decoc. enema -  d ia rrhoea Abb
Leaf i n fu s .  l o t i o n  -  c o n j u n c t i v i t i s Abb
Root + s a l t  + pepper -  l a x a t i v e A b b , I r v
Leaf tea -  bath/beverage -  feve r Abb
Bark in fu s io n  prevents abor t ion Abb,Fak
Pounded bark - t o p ic a l  -  e l e p h a n t i t i s Abb , I rv ,Fak
Bark decoct ion -  wash -  gonorrhoea Abb , I rv ,Fak
Bark in fu s io n  - r e l i e v e  labour pain I rv ,F a k
Leaves to  draw porcupine q u i l l s Sur
Food Wood ashes as s a l t Ab b , I r v
Seeds - soup th ickener Mai
Seeds bo i led  and eaten I r v ,S u r
Seasoning -  ' l o c a l  Maggi ' Sur
Seeds -  cooking o i l Sur
Agri  c u l t u r a l Live fence I r v
Yam stake - l i v e  or cut Su r , I r v ,Kea
Green manure -  seed cake A b b , I r v
Mi seel 1aneous Carving -  s too ls ,  masks, bowls, spoons A b b , I r v
Drums Abb
Seeds -  ra t t les /game counters A b b , I r v
Wood ash -  soap A b b , I r v
Oi l  -  varn ish Abb , I r v
Used in  war to  t i e  p r isoners  to Sur
Abb - Abbiw, 1990
Fak - Fakankun & Loto,  1990
I r v  - I r v i n e ,  1961
Kea - Keay, 1989
Mai - Mai 1eson-Amadi, 1993
Sur - V i l l a g e  surveys
5 .6 .3  Dia l ium  guineense
D. guineense i s  a t r u l y  mult ipurpose t re e  species valued by many f o r  a 
la rge number o f  uses. The name Dial ium  i s  from the Greek ' t o  d e s t r o y ' ,  
r e f e r r i n g  to  the anc ient  use o f  the p la n t  aga ins t  bedbugs (Nei lsen , 
1965). Adekunle (1971) l i s t e d  i t  as one o f  the f i v e  best known f r u i t s  in 
N ige r ia ,  and in  both urban and ru ra l  markets in  Cross River State they 
are so ld  f o r  N1.00 f o r  a heaped 170g m i lk  t i n .  I t  i s  a good fuelwood and 
charcoal (Abbiw, 1990), and as such i s  va luab le  in  areas, such as 
der ived savanna, where na tura l  fuelwood sources are under pressure.  The
216
Ch.5 Taxonomy & f i e l d  t r i a l s
wood is  hard, heavy and p ink ish  brown, and i s  not r e a d i l y  at tacked by 
t e rm i te s ;  and the heartwood i s  s u i t a b le  f o r  tu rn e ry  and cab inet making 
( I r v i n e ,  1961). A study o f  lesser  known t imber  species (Brown, 1977) 
showed t h a t  Dia l ium  spp. are r e s i s t a n t  to  marine borers .  The many t imber  
and non-t imber uses o f  the species are l i s t e d  in Table 5.3 below.
Table 5.3 Timber and non-t imber  uses o f  Dia l ium guineertse.
CATEGORY USE SOURCE*
Timber Furni tu re I rv
B u i ld ing  poles I r v
Br idge cons t ruc t ion Got
Medi c i  nal Boi led shoots w i th  food -  fever Abb
Bark decoct ion -  gargle -  sore t h r o a t Abb , I rv
Bark decoc. -  mouthwash -  toothache Abb , I rv
Leaf decoct ion -  eye ointment Da l, I r v
Bark decoc. + spices -  stomach ache Abb , I rv
Leaf decoct ion -  tumours Abb , I rv
F r u i t  pulp -  d iar rhoea Abb , I rv
Leaf j u i c e  -  labour pains Abb, I rv
Powdered le a f  + food -  oedemas Abb , I rv
Bark -  l o t i o n  f o r  cracked hands Sur
Food F r u i t  -  r i c h  in  V i t .  C Abb , I rv ,S ur
F r u i t  pulp + water -  beverage Abb,Irv,Oka
Leaves as vegetable Szo
Agri  c u l t u r a l Ash product ion Ri c
Yam stakes Oki
Increase f e r t i 1i t y Sur
Mulch Von
Hedgerow/wi ndbreak Von
Fodder O k i , Lar
Mi seel 1aneous Fuelwood Abb , I rv ,
Charcoal Abb,Sav
Chewing s t i c k Abb,Dal, I r v
Pest les Abb , I rv ,Sur
Tool handles Abb,Oki , Sav
Gum/resin -  i l l u m in a n t Abb, I rv
U tens i1s I rv ,O k i
Seeds f o r  beadwork Abb
* Abb -  Abbiw, 1990 
Dal -  D a l z i e l , 1948 
Got -  Gotz, 1983 
I r v  -  I r v i n e ,  1961 
Lar -  Larbi et  a l . ,  1993 
Oka -  Okafor & Fernandes, 1987 
Oki -  Okigbo, 1976 
Ric -  Richards,  1985 
Sav -  Sav i11 & Fox, 1967
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Sur - V i l l a g e  surveys 
Szo -  S z o ln o k i , 1985 
Von - Von C a r low i tz ,  1986
5 .6 .4  Uvaria chamae
This species r a r e l y  reaches a la rge enough s ize  f o r  the wood to  be of  
any use. I t  i s  t h e re fo re  not used as a t imber  spec ies,  and only ra re ly  
are wooden i tems, such as paddles ( I r v i n e ,  1961), made from i t .  I t s  
major use is  as a medicinal  p lan t ,  and a l l  pa r ts  are used in var ious 
ways to  t r e a t  a wide range of  a i lments .  The uses o f  U. chamae, and t h e i r  
sources, are shown in  Table 5.4.
Table 5.4 Non-timber uses o f  Uvaria chamae.
CATEGORY USE SOURCE*
Medi c i  nal Root bark powder as sn u f f  f o r  ca ta r rh Abb , I rv
Root e x t ra c t  -  enema f o r  d ia r rhoea Abb
Root bark + spices - bo i led  -  jaund ice Abb , I rv
Root -  to n ic  -  b lood /b leed ing  probs. Abb , I rv
F r u i t s  -  blood t o n i c Sur
Root bark -  p i l e s Abb , I rv
Juice root /s tem - cuts/wounds Abb , I rv
Root d r in k  - fever Abb , I rv ,Sur
Root tea - abdominal pains Abb , I rv
Root j u i c e  in eyes -  malar ia Sur
Ground root - rheumatism Sur
Food Edible f r u i t  -  eaten & sold Abb , I rv ,Sur
Agri  c u l t u r a l Increases f e r t i l i t y Sur
Mi seel 1aneous Paddles I r v
Fuelwood in savanna areas Abb
S p l i t  twigs/s tems -  baskets Abb
Chewing s t i c k s Sur
* Abb - Abbiw, 1990 
I r v  -  I r v i n e ,  1961 
Sur -  V i l l a g e  survey
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5.7 Germinat ion t r i a l s
The methodologies o f  the germinat ion t r i a l s  c a r r i e d  out f o r  R. 
h e u d e lo t i i ,  D. guineense and U.chamae are descr ibed in d e t a i l  in  3 .6 .1 .  
Due to  a n t i c ip a te d  problems of  seed a v a i l a b i l i t y  f o r  A. zygia,  
germinat ion t r a i l s  f o r  t h i s  species were c a r r ie d  out in  Ghana in 1989/90 
w i th  seed c o l le c te d  from a t re e  located near a la rge  v i l l a g e  in  the high 
f o r e s t  zone. A p ro tec ted  nursery s i t e  was const ruc ted  in  the shade o f  a 
la rge  f lamboyant t r e e  ( De lon ix  reg ia  (Hook.) Ra f. )  and one hundred and 
n i n e t y -e ig h t  po lypots  f i l l e d  w i th  a m ix ture  o f  t o p s o i l ,  sand and compost 
in  the r a t i o  o f  3:1:1 were placed in s ide .  The seeds, which are small 
w i th  a hard coat,  were p re - t re a te d  in  one o f  th ree  d i f f e r e n t  ways:
a) No trea tment ;
b) Soaking in  hot water f o r  f i v e  minutes, and then in  cold water f o r  
tw en ty - fou r  hours;  and
c) Nick ing the seed coat w i th  f i n g e r  na i l  c l i p p e rs .
Two r e p l i c a t i o n s  o f  t h i r t y - t h r e e  pots f o r  each trea tment  were prepared 
and observed d a i l y  to  note germinat ion .  A f t e r  s i x  weeks o f  observa t ion 
no seeds t rea ted  by soaking had germinated, whereas 32% of  the nicked 
seeds and 26% o f  the seeds w i th  no t reatment germinated. However, 
s u r v iv a l  o f  the germinated seedl ings was b e t t e r  in  those whose seeds had 
received no t reatment at  78%, w i th  65% of  'n i cked '  seed l ings s u rv i v i n g .
R. h e u d e lo t i i  produces f a i r l y  la rge  seeds w i th  a very hard coat ,  
th e re fo re  the t rea tment  used f o r  t h i s  species was to  tap the seed gen t ly  
w i th  a hammer to  crack the seed coat.  F i f t y  t r e a te d  seeds and f i f t y  
un t reated seeds were p lan ted in  po lypots  as descr ibed in  3 .6 .1 ,  and
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observed d a i l y  to  note germinat ion .  Of the t rea ted  seeds, 40% germinated 
th ree  weeks a f t e r  p la n t in g  and seedl ings i n i t i a l l y  grew f a s t ,  but most 
were then badly at tacked by s n a i l s  or insec ts  so s u rv iv a l  was low at  6% 
The unt rea ted seeds did not germinate u n t i l  s i x  months a f t e r  p la n t in g ,  
when 46% germinated over a per iod o f  four  to  f i v e  weeks (Figure 5 .18) .  
The seedl ings grew f a s t ,  an average o f  42.1 mm per week, and the 
s u rv iv a l  ra te  was high at 98%.
Figure 5.18 Ricinodendron heude lo t i  i seed l ings in  germinat ion t r i a l s  in 
Calabar, Cross River State,  A p r i l  1993 (Photo:  the au thor ) .
Treatment o f  R. h e u d e lo t i i  seeds by crack ing acce lera ted  germinat ion so 
th a t  i t  occurred th ree weeks a f t e r  p la n t in g .  However, the seedl ings did 
not su rv ive  a f t e r  i n i t i a l l y  growing w e l l ,  probably  due to  adverse 
cond i t ions  present from germinat ing at  the wrong t ime o f  year. Natural  
regenera t ion  o f  R. h e u d e lo t i i  occurs s ix  months a f t e r  the f r u i t s  have 
f a l l e n  (Tay lo r ,  1960), when the c o r re c t  environmental  cond i t ions  e x i s t .
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Those seeds which were unt reated and germinated s i x  months a f t e r  
p la n t in g ,  at  the same t ime o f  year as they would in  the f o r e s t ,  had a 
very high s u rv iv a l  ra te .  Therefore,  a l though t rea tment  was seen to  speed 
up germinat ion,  i t  i s  b e t t e r  to  p lan t  un trea ted seeds f o r  the product ion  
o f  h e a l t h ie r  seed l ings.  This was conf irmed by farmers in  Abo Mkpang who 
s ta ted  t h a t  they p lan t  R. heude lo t i  i seeds when the f r u i t s  have ro t te d ,  
and w a i t  u n t i l  they germinate n a t u r a l l y ,  which takes a long t ime.
D. guineense seeds have a hard coat ,  and the t rea tment  used f o r  these 
was soaking in  cold water f o r  tw en ty - fou r  hours be fore  p la n t in g .  F i f t y  
t r e a te d  and f i f t y  unt rea ted seeds were planted in  po lypots  and observed 
d a i l y  t o  note germinat ion .  Both the t re a te d  and unt rea ted seeds 
germinated between one and ten weeks a f t e r  p la n t in g  to  produce seedl ings 
w i th  a d i s t i n c t i v e  le a f  shape and pa t te rn  (see 5 . 4 . 3 ) ,  both t reatments  
w i th  46% germ inat ion.  Surv iva l  ra tes  were also s i m i l a r ,  86% f o r  t rea ted  
seeds and 82% f o r  unt rea ted seeds, but growth was f a s te r  f o r  t rea ted
seeds (an average o f  4.3 mm per week) than f o r  un t reated seeds (an 
average o f  2.9 mm per week).
Todd-Bockar ie and Duryea (1993) c a r r ie d  out seed pretreatment
experiments f o r  D. guineense and concluded th a t  n ic k in g  and immersion in
concentra ted s u lp h u r ic  acid are the best pre t rea tment  methods f o r  
improving percentage germinat ion ,  and th a t  n ic k in g  i s  the most 
app rop r ia te  t reatment to  use at  i n d iv id u a l  farmer or v i l l a g e  nursery 
1 eve! .
The trea tment  used f o r  U. chamae was also to  soak the seeds in  cold
water f o r  tw en ty - fou r  hours. F i f t y  t rea ted  and f i f t y  unt rea ted seeds 
were p lan ted and observed as before.  For the t rea ted  seeds, 72%
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germinat ion  occurred approx imate ly  s i x  months a f t e r  p la n t in g ,  over a 
per iod  o f  s i x  weeks, w i th  a s u rv iv a l  ra te  o f  88%. The unt rea ted seeds 
took longer to  germinate,  between s ix  and nine months, and on ly  32% 
germinated w i th  a s u rv iv a l  ra te  o f  76%. Growth was again slow, but 
f a s te r  than D. gui  neense, w i th  an average o f  5.4 mm per week f o r  
un t reated seeds and 4.9 mm per week f o r  t rea ted  seeds.
The trea tment  o f  soaking appeared to  make l i t t l e  d i f f e re n c e  to  the 
germinat ion and s u rv iv a l  ra tes  o f  D. guineense in  t h i s  experiment, and 
prev ious  s tud ies  suggest t h a t  n ick ing  or soaking in  acid are more 
e f f e c t i v e  in  improving percentage germinat ion in  t h i s  species.  Growth 
ra tes  f o r  the seed l ings were slow f o r  both t re a te d  and untrea ted seeds, 
and i t  may be t h a t  v ege ta t ive  propagat ion i s  a b e t te r  way o f  
e s ta b l i s h in g  D. gu i  neense f o r  use in  farming systems as growth ra tes  may 
be f a s te r  e a r l i e r ,  suggested by the e x c e l le n t  copp ic ing  a b i l i t y  o f  the 
species as discussed in 5 .8 .2  below. Fur ther  work i s  needed to  determine 
the best way o f  e s ta b l i s h in g  D. gui  neense on farm and f a l l o w  land.
Soaking A. zygia  seeds produced no germ inat ion,  the temperature o f  the 
water used i n i t i a l l y  was probably too hot f o r  too long. Nick ing produced 
a h igher  germinat ion  percentage, but a lower s u rv iv a l  ra te  than 
unt reated seeds, and i t  would seem tha t  t h i s  i s  the most app rop r ia te  
t rea tment  to  use f o r  t h i s  species.  Soaking U. chamae seeds produced a 
much higher germinat ion percentage than was achieved w i th  unt reated 
seeds. I t  a lso produced more uni form germinat ion over t ime, occu r r ing  
over a per iod o f  about two weeks, ra the r  than the th ree  months over 
which germinat ion  was spread f o r  un trea ted seeds. However growth was 
slower in  seed l ings from t rea ted  seeds than from unt reated seeds.
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Vegetat ive  propagat ion may also be a b e t te r  op t ion  f o r  U. chamae, but 
more work needs to  be c a r r ie d  out in  t h i s  area.
Due to  the long per iod over which germinat ion took  place f o r  R. 
h e u d e l o t i i , D. guineense and U. chamae, i t  was poss ib le  to  t r e a t  the 
data from the t r i a l s  in two ways. The f i r s t  method was to  c a lc u la te  an 
average he igh t  o f  a l l  seed l ings f o r  each week, s t a r t i n g  when the f i r s t  
germinat ions took place,  so th a t  n (number o f  seed l ings )  i s  v a r ia b le  
(n=v) as f o r  example, on ly  four  seeds germinated in  week one, twelve 
germinated by week th ree ,  and twen ty - th ree  by week f i v e .  The second 
method was to  c a l c u la te  the average height f o r  seed l ings  in  t h e i r  f i r s t  
week, and f o l l o w in g  weeks o f  growth,  so t h a t  n i s  constant  (n=c),  but 
he ights  from d i f f e r e n t  calendar weeks are used to  c a l c u la te  an average. 
I t  i s  suggested t h a t  the second method produces a t r u e r  curve, as n i s  
constant ,  so abnormal ly small or la rge numbers have the same e f f e c t  on 
the averages th roughout,  ra th e r  than having a g rea te r  e f f e c t  on averages 
o f  he igh ts  o f  fewer seedl ings as in  the f i r s t  method. Both curves are 
shown, however, f o r  R. h e u d e lo t i i  in  Figure 5.19, f o r  D. guineense in 
Figure 5.20 and f o r  U. chamae in  Figure 5.21.
Selected seed l ings  o f  the three species were p lanted out twelve weeks 
a f t e r  germinat ion and t h e i r  growth recorded, the r e s u l t s  o f  which are 
summarised in Figure 5.22. Of the th ree  species,  R. h e u d e lo t i i  performed 
the best ,  the seed l ings were much la rge r  than the o the r  two species and 
cont inued to  grow q u ic k ly  a f t e r  p la n t in g ,  deve lop ing i n t o  hea l thy  
sap l ings  (F igure  5 .23 ) ,  w h i le  D. guineense and U. chamae, small when 
plan ted out ,  grew s low ly .
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Figure 5.19 Growth curves f o r  Ricinodendron h e u d e lo t i i  germinat ion 
t r i a l s  c a r r i e d  out in  Calabar,  March to  May 1993, ca lcu la ted  using two 
d i f f e r e n t  methods: one where average he ight  i s  c a lc u la ted  f o r  seed l ings 
present each week (n=v),  and the second where average he ight  is  
ca lcu la ted  by week a f t e r  germinat ion f o r  each in d iv i d u a l  seed l ing  (n=c).
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weeks after germination
Figure 5.20 Ear ly  growth ra tes ,  March to  May 1993, f o r  Dia l ium guineense 
seed l ings o f  t r e a te d  ( t )  and untrea ted (u) seed, c a lc u la te d  using two 
methods: one where the number o f  seedl ings in each week i s  constant  
(n=c),  and the second, c a l c u la t i n g  averages by calendar week ra the r  than 
by week o f  growth,  where the number of  seedl ings i s  v a r ia b le  (n=v).
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Figure 5.21 Ear ly  growth ra tes ,  March to  May 1993, f o r  Uvaria chamae 
seed l ings o f  t re a te d  ( t )  and untrea ted (u) seed, c a lc u la ted  using two 
methods: one where the number o f  seedl ings in each week i s  constant
(n=c),  and the second, c a l c u la t i n g  averages by calendar  week ra the r  than 
by week o f  growth,  where the number o f  seedl ings is  v a r ia b le  (n=v).
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Figure 5.22 Average growth ra tes  o f  Ri c i  nodendron heude lo t i  i , D ia l ium  
guineense and Uvaria chamae f o r  ten weeks a f t e r  p la n t in g  out,  Calabar,  
June/Ju ly  1993 (Source: own da ta ) .
Attempts were made to  set  up some v i l l a g e  germinat ion t r i a l s ,  but these 
proved unsuccessful as farmers f e l t  t h a t  i t  i s  eas ie r  to  t ra n s p la n t  
w i ld in g s  o f  most species than to  germinate them from seed. There are 
except ions to  t h i s ,  and these are u s u a l l y  species such as Dacryodes 
e d u l i s  and I r v i n g i a  gabonensis which are h ig h ly  p r ized  and th e re fo re  not 
easy to  f i n d  in  the bush. For such species farmers e s ta b l is h  small 
nu rse r ies ,  o f ten  w i th  on ly  f i v e  to  ten p la n ts ,  and seedl ings are 
t ransp lan ted  onto farm or f a l l o w  land.
No experiments o f  vege ta t ive  propagat ion o f  the fou r  species were 
c a r r ie d  out dur ing  t h i s  study, but some work has been c a r r ie d  by other 
researchers.  Okafor (1985) has propagated D. guineense  by budding stem
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c u t t i n g s ,  and f r u i t i n g  has been recorded w i t h in  two years,  and Larbi et  
a l . (1993) have success fu l l y  ra ised D. guineense p lan ts  in  a nursery
from c u t t i n g s  and used them as hedgerows in the f i e l d .  R. h e u d e lo t i i  has 
been e a s i l y  rooted in  low-techno logy, high humid i ty  polythene 
propagators in  Cameroon, w i th  75% o f  c u t t i n g s  roo t ing  by day twenty-one 
(Leakey et a 1., 1990). There i s  a need f o r  more work to  be c a r r ie d  out 
on the vege ta t ive  reproduct ion o f  these species,  e s p e c ia l l y  f o r  those 
which grow s low ly  as seed l ings,  but respond we l l  t o  copp ic ing once 
es tab l ished ,  such as D. guineense.
Figure 5.23 Ricinodendron h e u d e lo t i i  seed l ing t h r i v i n g  a f t e r  p lan t ing  
out ,  Calabar, Cross River State,  August 1993 (Photo:  the au tho r ) .
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5.8 F ie ld  observa t ions
Botan ica l  f i e l d  data c o l l e c t i o n  was an impor tan t  pa r t  o f  t h i s  study, the 
methodologies o f  which are discussed in  d e t a i l  in  3 .2 .3  (s e le c t io n  o f  
the study t ree s )  and 3 .6 .2 .  A summary sheet was made on which to  record 
the in fo rm at ion  c o l le c te d  fo r  each study t r e e  and can be seen in  
Appendix K.
5.8.1 Locat ion and hab i t  o f  study t rees
A la rge  p ropo r t ion  o f  the study t rees  o f  A, zyg ia  (45%) and D. guineense 
(68%) were located in  farm or recent f a l l o w  land, w i th  some in  secondary 
bush (34% o f  A. zyg ia  and 23% of  D. guineense) and fewer in  more mature 
secondary f o r e s t  (21% o f  A. zygia  and 9% o f  D. guineense).  In the case 
o f  R. heu de lo t i  i most examples were s i tu a te d  in  mature secondary f o re s t  
(57%), w i th  fewer in  secondary bush (13%) and farm or recent f a l l o w  
(30%). The U. chamae study t rees  were f a i r l y  even ly d i s t r i b u t e d  through 
the th ree  vege ta t ion  types w i th  30% in  farm or  recent f a l l o w ,  35% in  
secondary bush and 35% in  f o re s t .
The hab i t  and age o f  the study t rees  va r ied ,  g e n e ra l l y  according to  
species and lo c a t io n .  The most homogenous group was R. heude lo t i  i where 
a l l  study t rees  were s in g le  stemmed, 91% w i th  a high branching, layered 
crown made up o f  48% mature t rees  and 43% young t re e s ,  wh i le  9% were 
seed l ings.  The age d i s t r i b u t i o n  o f  A. zygia  was 39% mature t ree s ,  52% 
young t ree s  and 9% seed l ings.  Habi t  var ied  w i t h i n  the mature and young 
t re e s ,  w i th  57% being coppiced t rees  and 34% s in g le  stemmed w i th  a f l a t  
spreading crown. The high p ropo r t ion  o f  coppiced t ree s  corresponds to  
the la rge number o f  A. zygia  specimens loca ted on recent  or cu r ren t
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a g r i c u l t u r a l  land, where t rees  are usua l l y  cut  when c le a r in g  the area 
f o r  c u l t i v a t i o n .  The seedl ings were s in g le  stemmed w i th  few leaves and 
occurred in  f a l l o w  areas. None o f  the D. guineense study t rees  were
seed l ings ,  the sample being made up o f  57% mature t ree s  and 43% young 
t re e s .  Most o f  the study t rees  had been cut  at  some po in t  in  t h e i r
growth (80%) r e s u l t i n g  in 57% low coppiced t re e s ,  and 43% s in g le  stemmed 
t rees  w i th  a bushy crown, h a l f  o f  which d id  not appear to  have been
severe ly  pruned at  any t ime. The age o f  the U. chamae t rees  was 
d i s t r i b u t e d  as 30% mature, 61% young and 9% seed l ings ,  w i th  a l l  the
mature and young t ree s  having evidence o f  recent  or o ld  coppic ing or 
p o l l a rd in g  (91%). The high incidence o f  c u t t i n g  o f  D. guineense and U. 
chamae can be explained by the f a c t  t h a t  they were mostly located in 
farm or f a l l o w  bush which had been cleared a t  some stage in  the past,  
i n d i c a t i v e  o f  the s c a r c i t y  o f  land which i s  present in  and around 
Igon igon i  v i l l a g e .
5 .8 .2  Growth rates o f  study t rees
Each of  the study t rees  was measured monthly and i t s  growth or t reatment 
( i e .  prun ing,  f e l l i n g ,  e t c . )  recorded. Where poss ib le ,  in  the case o f  
seedl ings or newly coppiced t rees ,  the he ight  o f  the leading shoot was 
measured. In cases where t h i s  was in a p p ro p r ia te ,  g i r t h  measurements were 
taken ins tead.
Some A. zyg ia  t rees  had height measurements taken and some had g i r t h  
measurements. The average he ight  increase was 27.9 cm per month, w i th  a 
range o f  6 .8-46 cm per month. Average g i r t h  increase was 0.6 cm per 
month, w i th  a range of  0 .1 -1 .5  cm per month. The t ree s  which d isplayed 
the f a s te s t  growth ra tes ,  both o f  he ight  and g i r t h ,  were those which had
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been coppiced re c e n t l y ,  loca ted in  open areas. In c o n t ra s t ,  those t rees  
in  heavy shade had much slower growth.  Some o f  the study t rees  were 
a f fe c ted  by an i n f e c t i o n  causing burrs or lumps to  form on the leaves
and stems o f  the leading shoots,  and t h i s  appeared to  adverse ly a f f e c t
growth ra tes .
Of the R. h e u d e lo t i i  t ree s ,  e igh t  were mature s ingle-stemmed specimens 
w i th  a g i r t h  o f  over 150 cm. The growth ra tes  o f  these t rees  was not 
measured as i t  was f e l t  t h a t  not ing increases o f  t rees  t h i s  s ize was not 
re levan t  in fo rm a t ion  w i th  respect to  t h e i r  use in  farming systems. 
Ins tead pheno logica l  and o ther  observa t ions were made and noted. Most o f  
the t rees  t h a t  were measured had g i r t h  increase noted, an average o f  
0.96 cm per month w i th  a range o f  0 .2 -1 .7  cm per month. Growth was
f a s te s t  in young t rees  in open farmland or immature f a l l o w ,  w i th  very 
slow growth occu r r ing  in  heavy shade and swampy areas. Seedl ings growing 
under the f o r e s t  canopy had an average he ight  increase o f  4.35 cm per 
month, very s im i l a r  to  growth rates noted dur ing germinat ion t r i a l s  (5 .7  
above). Only one o f  the study t rees was coppiced towards the end o f  the 
f i e l d  research per iod ,  a f a i r l y  mature t ree  cut o f f  at  about 1.5 m, and 
coppice regrowth appeared to  be very good.
Both he ight  and g i r t h  measurements were taken f o r  D. guineense 
specimens, depending on t h e i r  hab i t  and t rea tment  by farmers.  G i r th
measurements were taken f o r  the la rg e r ,  usua l ly  s in g le  stemmed t rees  and 
the average increase per month was found to  be 0.36 cm. Height 
measurements were taken f o r  younger specimens, and f o r  those which had 
re c e n t l y  been coppiced, and the average increase per month was 21.7 cm. 
Growth was f a s t e r  in  the f i r s t  few months a f t e r  copp ic ing ,  and then 
slowed. U. chamae had slower growth rates w i th  and average o f  j u s t  0.1
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cm per month g i r t h  increase and 16.0 cm per month he igh t  increase. The 
response to  coppic ing was not as great as in  D. guineense,  but there did 
appear to  be s l i g h t l y  f a s te r  growth ra tes  j u s t  a f t e r  copp ic ing.
So i l  samples were taken from th ree  d i f f e r e n t  s i t e s ,  cu r re n t  farmland, 
recent f a l l o w  and o lder  f a l l o w  at  each o f  the two v i l l a g e s  and analysed 
a t  the U n iv e rs i t y  o f  Calabar.  The r e s u l t s  are l i s t e d  in  Table 5.5. The 
t e x tu re  o f  a l l  samples i s  t y p i c a l  o f  s o i l s  o f  t h i s  area. The organ ic 
mat ter content  and organ ic  carbon was highest  in  the s o i l  from the o lde r  
f a l l o w  category  in  both v i l l a g e s ,  but was le a s t  in  the farm s o i l  from 
Igon igon i  and in  the recent f a l l o w  s o i l  from Abo Mkpang. This may be 
explained by the f a c t  t h a t  due to  longer f a l l o w s  in  Abo Mkpang, the s o i l  
has t ime to  r e b u i ld  i t s  organ ic  content  before being c u l t i v a t e d  again so 
farm s o i l  takes longer to  become depleted,  whereas in  Igonigoni  reduced 
fa l l o w s  mean t h a t  there  i s  a steady dec l ine  in  s o i l  q u a l i t y  and farm 
s o i l  has a low organic  matter content at  the s t a r t  o f  the c u l t i v a t i o n  
per i  od .
Table 5.5 Resul ts o f  ana lys is  o f  s o i l s  from farm, recent  f a l l o w  and 
o lder  f a l l o w  s i t e s  in  Abo Mkpang and Igon igon i ,  c o l l e c te d  May 1993 
(Source: own data, U n iv e rs i t y  o f  Ca labar) .
LOCATION ORGANIC MATTER % ORGANIC C % TEXTURE
Abo Mkpang
Farm s o i 1 5.5 3.21 Loamy sand
Recent f a l l o w 2.66 1.54 Sandy loam
Older f a l l o w 8.97 3.45 Sandy loam
Igon i  goni
Farm s o i 1 0.97 0.56 Sandy loam
Recent f a l l o w 2.32 1 .34 Sandy loam
Older f a l l o w 4.27 2.47 Sandy loam
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5.8.3 Phenology o f  study t rees
The phenology o f  t rees  in  t r o p i c a l  high f o r e s t  areas i s  so complex t h a t  
i t  i s  o f ten d i f f i c u l t  to  see any pa t te rn  at  a l l  (Mar t in ,  1991). One t re e  
may be bearing f r u i t  wh i le  another i s  f l u s h in g  and yet another has 
s ta r ted  to f lo w e r ,  a l l  o f  the same species.  Studies  would have to  be 
c a r r ie d  out f o r  many years to  understand the seaso na l i t y ,  or  lack  o f  i t ,  
in  ra in  f o r e s t  t rees .  However, dur ing the year o f  monthly f i e l d  
observat ions  o f  the study t rees ,  notes were made on the phenology o f  the 
fou r  species in  order  t o  get some it lea o f  t h e i r  seasonal pa t te rn s ,  i f  
any are e x h ib i te d .  As has been descr ibed in  2 .3 .2 ,  the study area 
experiences c l e a r l y  def ined wet and dry seasons.
Of the fou r  species,  R. h e u d e lo t i i  e x h ib i te d  the most pronounced 
seasona l i ty  in  the study area (F igure  5 .24 ) .  Most o f  the study t ree s  
were l e a f l e s s  from December to  February,  lo s ing  t h e i r  leaves at  the 
beginning o f  the dry season, and produced new leaves from February to  
A p r i l .  Flowers were present dur ing March and A p r i l ,  and f r u i t s  were 
a v a i la b le  in  September and October. These f i n d in g s  are supported by 
d es c r ip t io n s  o f  the species (Tay lo r ,  1960; Th ikaku l ,  1985). Other work 
has shown t h a t  a seasonal p e r i o d i c i t y  o f  wood fo rmat ion in  /?. heude lo t i  i 
e x i s t s  in N ige r ia ,  where the bulk o f  the wood i s  formed dur ing the ra iny  
season (Amobi, 1973) and there i s  a cessat ion o f  cambial a c t i v i t y  dur ing 
the dry season (Lawton & Lawton, 1971) forming annual growth r in g s .
A. zygia  d id  not d isp la y  any obvious s easo na l i t y  w i th  l e a f  f lushes  
occur r ing  throughout  the year,  and no examples o f  f l o w e r in g  and f r u i t i n g  
recorded. As a la rge  p ropo r t ion  o f  the study t rees  o f  t h i s  species were 
cut  dur ing the year, new le a f  growth was present at  many d i f f e r e n t
mo
nt
hl
y 
ra
in
fa
ll
233
Ch.5 Taxonomy & f i e l d  t r i a l s
400
300
200
100
18
16
14 a
12 B
C3E
10 s
8
£
6
3C
I I Avg.Precip.
-----■— R.h.; flu.
-  R.h.; nlf.
-----• — R.h.; ful.
— R.h.; fal.
-----* ---- R.h.; not
------- A---- R.h.; fru.
------- • ---- R.h.; flo.
1 2 3 4 5 6 7 8 9 10 11 12
month (January = 1; december = 12)
LEGEND
A v g .P r e c i p . Average monthly rainfall
R.h.;flu. Leaf flushing
R . h . ; n l f . New leaves
R . h . ;ful. Full leaf cover
R . h . ;f a l . Leaf fall
R . h . ; n o l . No leaves
R . h . ;f r u . Fruiting
R . h . ;flo. Flowering
Figure 5.24 Phenology diagram f o r  Ricinodendron h e u d e lo t i i  produced 
using b i o lo g ic a l  data c o l le c te d  dur ing f i e l d  s tud ies  in Abo Mkpang, 
Cross River Sta te  from September 1992 to  October 1993, aga inst  average 
monthly r a i n f a l l  from data provoded by Ikom and Calabar Government 
Meteoro log ica l  O f f ices  f o r  1973 -  1993.
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t imes. Some farmers repor ted th a t  mature examples f r u i t  in  January, and 
t h i s  i s  supported by a number o f  d e s c r ip t i o n s  o f  the species (Tay lo r ,  
1960; I r v i n e ,  1961; Th ikaku l ,  1985).
There was no apparent pa t te rn  o f  l e a f  f a l l  f o r  D. guineense and U.
chamae which always had le a fy  crowns and evidence o f  new growth.
Flowering and f r u i t i n g  however d isplayed some seaso na l i t y ,  D. guineense
f lowered from September to  December (F igure 5.25) and f r u i t s  were 
a v a i la b le  from December to  February (F igure  5 .26) .
U. chamae f lowered from March to  Ju ly  w i th  f r u i t s  a v a i la b le  from A p r i l  
t o  August (F igure  5 .26) .  These seasonal pa t te rns  are supported by the
l i t e r a t u r e  (Tay lo r ,  1960; I r v i n e ,  1961; Keay, 1989).
Figure 5.25 Dia l ium guineense in  f lower  on farm land in  Igon igon i ,  Cross 
R iver  S ta te ,  September 1993 (Photo: the au tho r ) .
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Figure 5.26 Flowering and f r u i t i n g  pa t te rns  d isp layed by Dial ium  
guineense and Uvaria chamae in  Igon igon i ,  Cross River Sta te  from 
September 1992 to  October 1993, aga inst  average monthly r a i n f a l l  from 
data provoded by Ikom and Calabar Government Meteoro log ica l  O f f i c es  fo r  
1973 -  1993.
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5.9 A g ro fo re s t ry  p o t e n t ia l  o f  the fou r  study species
The in fo rm a t ion  gathered in  t h i s  and previous s tud ies  provides a basis 
from which to  assess the s u i t a b i l i t y  o f  the fou r  study species f o r  use 
in  the development o f  ag ro fo res t r y  systems f o r  the study area. Two o f  
the most common problems tha t  farmers exper ience in  many par ts  of  t h i s  
region are d e c l i n in g  s o i l  f e r t i l i t y  and reduced access to  farm land (see 
6.3,  6.4 and 7 . 2 . 1 ) .  I t  would th e re fo re  appear t h a t  the re  i s  a r o le  f o r  
the use o f  woody species in  a id ing  the development o f  more in te n s iv e  and 
sus ta inab le  a g r i c u l t u r a l  systems, both by the improvement and 
maintenance o f  s o i l  cond i t ions  and through the p ro v is io n  o f  products 
such as f r u i t ,  fodder ,  seeds, poles,  etc .  to  ru ra l  households.  In t h i s  
sec t ion  the a g ro fo re s t r y  p o te n t ia l  o f  each o f  the study species i s  
discussed, and some a g ro fo re s t r y  systems in  which they could be used are
put forward.  The suggested techno log ies  are not presented to  the
v i l l a g e r s  a t  any stage in  the work, but are used ins tead to  i l l u s t r a t e  
some o f  the p o t e n t i a l  uses o f  j u s t  fou r  indigenous woody species,  
bear ing in mind the wealth o f  p o t e n t i a l l y  usefu l  species th a t  e x i s t s  in  
the study area.
During f i e l d  observa t ions ,  A. zygia  was found to  be common in  much o f  
the farm and f a l l o w  land surrounding Abo Mkpang, and i t  e xh ib i te d  good 
coppic ing a b i l i t y  and growth ra tes .  I t  has an open, le a fy  crown
throughout the year so i s  useful  f o r  the p ro v is io n  o f  p a r t i a l  shade and
some p ro te c t io n  o f  the s o i l  from heavy r a i n f a l l .  Recent s tud ies  in 
Guinea-Bissau (Wester & Hogberg, 1989) have shown th a t  A.zyg ia  i s  
capable o f  nodu la t ing ,  which im p l ies  t h a t  i t  has the p o te n t ia l  to  
improve s o i l  f e r t i l i t y  as a n i t rogen  f i x e r .  The germinat ion  and e a r ly  
growth o f  A. zyg ia  was not very good in  t r i a l s ,  and i t  i s  suggested th a t
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vege ta t ive  reproduc t ion  o f  t h i s  species may be a more e f f e c t i v e  way o f  
producing enough p lan ts  f o r  use in  e s ta b l i s h in g  more in te n s iv e  farming 
systems. Work on the performance o f  seedl ings t ran sp la n te d  from f a l l o w  
land and the estab l ishment o f  A. zygia  by c u t t i n g s  needs to  be ca r r ied  
out in  order  to  t e s t  t h i s  theory .  I t  i s  suggested t h a t  t h i s  species 
would be most usefu l  as a su p p l ie r  o f  green manure/mulch f o r  farmland 
due to  i t s  capac i ty  f o r  f a s t  regrowth a f t e r  copp ic ing .  As i t  has an open 
crown, i t  i s  a s u i t a b le  species f o r  i n t e r p l a n t i n g ,  e i t h e r  in  rows or 
more randomly dispersed as the shade produced would probably not g re a t l y  
a f f e c t  crop produc t ion ,  and may in  some cases improve i t  by main ta in ing 
s o i l  moisture dur ing dry per iods .  A. zygia  would a lso  be able to  provide 
usefu l  poles when areas are c leared a f t e r  f a l l o w  per iods .
Most o f  the R. h e u d e lo t i i  specimens studied were s in g le  stemmed, o f ten  
mature, t ree s ,  th e re fo re  l i t t l e  was seen o f  the copp ic ing a b i l i t y  o f  
t h i s  species,  but  one example, cut  towards the end o f  the study per iod,  
appeared to  show very rap id  regrowth.  In a study c a r r i e d  out in  Za ire ,  
R. heu de lo t i  i  was one o f  the species i d e n t i f i e d  by the loca l  Dumi people 
as being capable o f  regrowth fo l l o w in g  c u t t i n g ,  and was also r e s is ta n t  
to  bush f i r e  and insec t  a t tack  (S a b i t i  et  a l ., 1992). During the same
study, in  t r i a l s  to  evaluate i t s  use as l i v e  fence posts,  the species 
had very low resp rou t ing  ra tes  (7.7%) which in d ic a te s  t h a t  product ion o f  
R. h e u d e lo t i i  p lan ts  by c u t t i n g s  i s  not a v ia b le  op t ion .  However, as 
germinat ion  percentages from seed were high and growth and s u rv iv a l  
ra tes  were also good, t h i s  would seem to  be a b e t t e r  way o f  p rov id ing  
p la n t in g  s tock f o r  any a g ro fo re s t r y  systems. A study c a r r ie d  out to  
assess a number o f  p o te n t ia l  browse species in d ic a te  t h a t  R. heude lo t i  i 
could be a good source o f  l i v e s to c k  feed due to  the n u t r i e n t  composi t ion 
and d i g e s t i b i l i t y  o f  the leaves (Asiegbu & Anugwa, 1988), and Lai (1991)
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agrees w i th  t h i s  view. I t  i s  a lso a p o te n t ia l  p rov ide r  o f  d ie ta ry  
v a r i a t i o n  and a d d i t io n a l  income to  ru ra l  f a m i l i e s  w i th  the ea t ing  or 
sale  o f  the seeds. The a l le o p a th ic  e f f e c t s  o f  the species suggested by 
some of  the v i l l a g e r s  in  Abo Mkpang, need to  be in v e s t ig a te d .  I t  i s  
suggested t h a t  because o f  i t s  p o te n t ia l  s ize  and these poss ib le  e f f e c t s ,  
use o f  R. h e u d e lo t i i  as pa r t  o f  an a g r i c u l t u r a l  system may be best 
achieved by p la n t in g  i t  on farm boundar ies f o r  the p rov is ion  o f  fodder,
food, shade and t imber .
F ie ld  observa t ions and v i l l a g e r s '  repo r ts  o f  D. guineense i n d ic a te  tha t  
i t  i s  a species w i th  great p o te n t ia l  f o r  in c lu s io n  in  ag ro fo re s t r y  
systems. Al though growth rates f o r  seed l ings appeared to  be slow, once 
es tab l ished  t h i s  species i s  extremely r e s i l i e n t  and grows back very 
q u ic k ly  a f t e r  c u t t i n g  and/or burning.  This  and the s o i l  improvement 
p ro p e r t ie s  o f  D. guineense are valued by many farmers and i t  i s  a l ready 
present in  many farms. Analys is  o f  a na tu ra l  f a l l o w  system in  south east 
N ige r ia  in which D. guineense was one o f  the dominant species in d ica ted  
th a t  s o i l  pH, o rgan ic  carbon, t o t a l  n i t rogen  and e x t ra c ta b le  phosphorous 
increased w i th  f a l l o w  length (Akobundu et  a 7., 1993). I t  i s  concluded 
th a t  t h i s  f a l l o w  system is  a p o te n t ia l  means o f  r e s to r in g  s o i l  f e r t i l i t y  
through l i t t e r f a l l  and pruning a p p l i c a t i o n .  A study o f  the release o f  
n u t r i e n t s  dur ing  le a f  decomposit ion revealed t h a t  D. guineense 
s i g n i f i c a n t l y  increased s o i l  exchangeable Ca and Mg, Ca release being
h ig h ly  c o r re la te d  w i th  N re lease (Tian et  a l ., 1992). Work c a r r ie d  out
by Larbi  e t  a l . (1993) in  south eastern N iger ia  suggests t h a t  t h i s
species i s  a lso  usefu l  f o r  fodder p roduc t ion ,  and Lai (1991) h ig h l i g h t s  
i t  as a species wel l  adapted to  acid s o i l s .  I t  i s  t h e re fo re  suggested 
th a t  t h i s  species could be included in  a wide range o f  ag ro fo res t ry
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systems f o r  product and/or se rv ice  uses as a s in g le  stemmed or coppiced 
t r e e .
U, chamae i s  evergreen and usua l ly  develops as a bushy shrub in  farm and 
f a l l o w  land. Al though growth rates appear to  be r e l a t i v e l y  s low, i t  i s  
suggested t h a t  t h i s  species would be useful  in  the reduc t ion  o f  s o i l  
e ros ion ,  both as a s o i l  b inder  in the form o f  smal l bushes on farm 
boundar ies,  and as mulch. So i l  improvement p ro p e r t ie s  were reported by 
v i l l a g e r s ,  and f u r t h e r  work should perhaps be c a r r i e d  out to  examine 
these c la ims. One o f  the most impor tant  reasons f o r  the in c lu s io n  o f  U. 
chamae on farms would be the p rov is ion  o f  i t s  many medicinal  products in  
an area where na tu ra l  bush i s  becoming scarce o f  seve re ly  degraded and 
so access t o  such products i s  becoming d i f f i c u l t .
The r e s u l t s  o f  the soc ia l  and b io lo g ic a l  surveys c a r r i e d  out in  the two 
main study v i l l a g e s  in d ic a te  th a t  the re  i s  a weal th o f  loca l  knowledge 
and indigenous species th a t  can be employed in  the development of  
improved farming systems. Due to  the mult ipu rpose and r e s i l i e n t  nature 
o f  D. guineense i t  i s  concluded t h a t ,  o f  the fo u r  species s tud ied ,  i t  
has the most p o t e n t ia l  f o r  successful i n t e g r a t i o n  i n t o  such systems.
5.10 Conclusions
The f o l l o w in g  conclus ions  can be drawn from the examinat ion o f  the 
taxonomy and a g ro fo re s t r y  p o te n t ia l  o f  the fou r  study species:
* A l b i z i a  zygia  i s  a w ide ly  d i s t r i b u t e d  species which i s  a l i g h t  
demander, common in  farm and f a l l o w  land, and w i th  good coppice 
regrow th .
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Ricinodendron h e u d e lo t i i  i s  the la rg e s t  t r e e  o f  the fou r  study 
species,  w ide ly  d i s t r i b u t e d  in  farm, f a l l o w  and secondary f o r e s t ,  is  
h ig h l y  seasonal ,  and has good germinat ion and growth ra tes .
Dia l ium guineense i s  common in  areas w i th  shor t  f a l l o w s  due to  i t s  
a b i l i t y  to  su rv ive  repeated c u t t i n g  and burning w i th  good coppice 
regrowth,  and i s  said to  be a s o i l  improver.
Uvaria chamae, the leas t  well -known o f  the fou r  spec ies,  i s  a shrubby 
t r e e  which grows s lowly  but has good coppic ing a b i l i t y  and i s  h igh ly  
valued f o r  i t s  medicinal  products.
Germinat ion from seed i s  poss ib le  f o r  a l l  fou r  spec ies,  but best f o r  
Ricinodendron h e u d e l o t i i , and vege ta t ive  propagat ion t r i a l s  should be 
c a r r ie d  out f o r  A l b i z i a  zyg ia , Dia l ium guineense and Uvaria chamae.
Dia l ium guineense i s  the species which appears to  have the greates t  
p o te n t ia l  f o r  i n te g ra t i o n  i n to  improved farming systems.
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CHAPTER 6
' H e l p i n g  f a r m e r s  t o  h e l p  t h e m s e l v e s ' :  PRA and o t h e r  
t e c h n i q u e s  f o r  r u r a l  d e v e lo p m e n t .
6.1 In t r o d u c t i o n
This chapter i s  p r im a r i l y  a d e s c r ip t i o n  o f  how p a r t i c i p a t o r y  research 
methods were used in the two study v i l l a g e s  dur ing the l a s t  stage o f  the 
f i e l d  work to  t r y  and develop ways o f  addressing some of  the most 
press ing loca l  problems. I t  begins w i th  an o u t l i n e  o f  the programmes f o r  
the v i l l a g e  meetings in  Sect ion 6.2,  fo l lowed by d e ta i l e d  repor ts  and 
d iscuss ions o f  the meetings in  each o f  the v i l l a g e s  (Sect ion 6.3 & 6 .4 ) ,
A n a r ra t i v e  s t y l e  i s  used f o r  the meeting repor ts  in  an at tempt to
convey the way in  which the meetings developed i n d i v i d u a l l y .  F i n a l l y ,  in
Sect ion 6.5,  there  i s  a d iscuss ion  o f  some of  the problems which 
occurred and the ways in  which t h i s  exper ience could be used to
encourage more produc t ive  meetings in  the fu tu re .
6.2 PRA in  the  study
Biggs (1989) suggests tha t  the le ve l  o f  p a r t i c i p a t i o n  by loca l  people 
depends on the pr imary research a c t i v i t y  t o  be c a r r ie d  out.  Due to  the 
nature o f  the present study,  t h a t  i s  as par t  o f  the requirement f o r  
w r i t i n g  a doc to ra l  t h e s is ,  the o v e ra l l  d i r e c t i o n  o f  the research could 
not be t o t a l l y  fa rm er - led .  However, importan t dec is ions  were made by the 
communit ies invo lved at d i f f e r e n t  stages dur ing the research so t h a t  i t  
was as re levan t  to  the loca l  s i t u a t i o n  as poss ib le ,  and t h i s  i s  shown 
throughout Chapter 3. The f i n a l  stage o f  the research was the one in
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which the v i l l a g e r s  were able to  p a r t i c i p a t e  most f u l l y ,  and i t  i s  t h i s  
stage th a t  i s  discussed in the f o l l o w in g  sec t ions .
The most impor tant  p a r t i c i p a t o r y  p a r t  o f  the research was the shar ing of  
r e s u l t s  from the b io lo g ic a l  t r i a l s  w i th  the v i l l a g e r s ,  and an at tempt to  
work toge ther  w i th  them, using the data, to  develop s o lu t i o n s  to  some of  
t h e i r  farming problems. During the f i n a l  b i o lo g ic a l  data c o l l e c t i o n  
v i s i t  to  each v i l l a g e ,  a date was agreed f o r  the f o l l o w in g  month on 
which to  hold the f i r s t  set  o f  v i l l a g e  meetings to  begin discuss ions o f  
the data.  Meetings were held in  the v i l l a g e  h a l l  dur ing la te  af te rnoon 
and evenings so t h a t  anyone who wished to  was able to  a t tend.  The t im ing  
of  the meetings ensured t h a t  people had re turned from t h e i r  farms and 
could prepare and eat t h e i r  evening meal, e s p e c ia l l y  impor tant  f o r  
encouraging at tendance by the women who are busy w i th  household chores 
and farming f o r  most o f  the d a y l i g h t  hours.  A generator,  or  fue l  f o r  the 
community generator,  was brought to  the v i l l a g e s  so t h a t  d iscuss ions 
could cont inue f o r  as long as necessary i n t o  the n ig h t .  Meetings were 
conducted in the loca l  language so th a t  a l l  p a r t i c i p a n t s  could gain a 
f u l l  understanding o f  the proceedings, w i th  an i n t e r p r e t e r  being used 
where necessary.
6.2.1 Presen ta t ion  o f  r e s u l t s  o f  b i o lo g i c a l  t r i a l s
The f i r s t  task  o f  the p a r t i c i p a t o r y  meetings was to  exp la in  f u l l y  why 
the work was being c a r r ie d  out .  Many o f  the v i l l a g e r s  were a lready  aware 
o f  the reasons f o r  the research, but in  order to  c l a r i f y  any 
misunderstandings about the purpose o f  the work, and to  inform those who 
were not a lready  aware, a f u l l  exp lana t ion  was given. Emphasis was 
placed on the fa c t  t h a t  the research was being c a r r ie d  out independent ly
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and th a t  the researchers were not connected to  any N iger ian government 
i n s t i t u t i o n .  This i s  impor tant  as many people are wary o f  g i v in g  
in fo rm at ion  about a g r i c u l t u r a l  product ion to  government o f f i c i a l s  f o r  
fea r  o f  ta x a t io n  increases.  I t  was also stressed th a t  the most va luab le  
source o f  in fo rm a t ion  f o r  the work was the v i l l a g e r s  themselves. A 
suggested agenda f o r  the meetings was presented at  t h i s  t ime,  and the 
dates f o r  fo l lo w -u p  meetings were agreed upon.
In order to  engender a g rea te r  f e e l i n g  o f  p a r t i c i p a t i o n  by the v i l l a g e r s  
ea r ly  on in  the meet ings,  as suggested by A t te  (1994),  they were then 
asked to  help f u r t h e r  w i th  the research by producing cha r ts  showing the 
est imated average number o f  ra in  days per month, and farming calendars 
o u t l i n i n g  the main tasks to  be c a r r ie d  out dur ing each season, which are 
shown as Figures 6.2,  6.4,  and 6.5 in  sec t ion  6 .3 .  These were used to  
augment the data a lready  c o l le c te d  from loca l  meteoro log ica l  o f f i c e s  
(F igure  6 .3 ) .
The next stage was to  present the re s u l t s  o f  the b io lo g i c a l  surveys, and 
germinat ion and growth t r i a l s .  This was done using wa l l  cha r ts  which 
d isp layed the re s u l t s  f o r  each o f  the se lec ted species (Figures 6.6,  
6.7,  6.9 and 6 .10 ) ,  and through d e ta i le d  exp lana t ion .  At a l l  t imes
quest ions from, and discuss ions between, the v i l l a g e r s  were encouraged, 
and t h i s  was emphasised when the research data had been presented and 
p a r t i c i p a n t s  were asked to  c o n t r ib u te  any o ther  knowledge about the 
species in  quest ion.  This sec t ion  o f  the meetings was recorded on video 
so t h a t  the researchers could be f u l l y  invo lved  in  d iscuss ions ra the r  
than tak ing  notes,  and f o r  poss ib le  f u tu re  use in  t r a i n i n g  f i e l d  workers 
about s im i l a r  methods.
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6.2 .2  Problem so lv ing
There then fo l lowed a presen ta t ion  o f  a l l  the farming problems mentioned 
by v i l l a g e r s  dur ing the ques t ionna i re  survey stage, and the a d d i t io n  of  
any t h a t  i t  was f e l t  had been missed by the in te r v ie w s .  L i s ts  were made 
o f  these problems, shown in  Tables 6.1 and 6 .2 ,  and through d iscuss ion ,  
those which could on ly  be solved by c a p i ta l  in pu t  or by measures beyond 
the communit ies'  con t ro l  were e l im ina ted .  By way o f  an in t r o d u c t i o n  to  
the problem so lv ing  sessions and mainly as a c a t a l y s t  to  c rea t in g  
d iscuss ion  by the v i l l a g e r s ,  a s l i d e  show which o u t l i n e d  d i f f e r e n t  uses 
o f  t rees  in  farming systems, both t r a d i t i o n a l / i n d ig e n o u s  and 
m o d e r n / s c ie n t i f i c ,  was presented. This aimed to  show the v e r s a t i l i t y  o f  
t ree s  as par t  o f  the a g r i c u l t u r a l  process, but purposely  did not inc lude 
any examples o f  the species under discuss ion so t h a t  p a r t i c i p a n t s  were 
able to  develop t h e i r  own p o te n t ia l  a l t e r n a t i v e  uses f o r  the spec ies.  
Most o f  the s l i d e s  shown were taken in  N ige r ia  and Ghana (al though a few 
were from Sri  Lanka), so t h a t  people could r e la t e  to  and understand the 
farming systems being shown. A l i s t  o f  the s l i d e s  used dur ing t h i s  
p resen ta t ion  i s  found in Appendix L.
P a r t i c i p a n t s  then d iv ided  i n t o  small groups to  work on t r y i n g  to  develop 
ways o f  a l l e v i a t i n g  some o f  the lo ca l  a g r i c u l t u r a l  problems using t rees  
and shrubs, the se lected study species in p a r t i c u l a r .  The aim was f o r  
groups to  present t h e i r  ideas to  the o ther  p a r t i c i p a n t s  at  f u tu re  
meetings so each set o f  suggest ions could be discussed in  an open forum.
During a l l  v i l l a g e  meetings, notes and video f i l m  were taken in  order 
t h a t  the proceedings were recorded as f u l l y  as poss ib le .  The video f i l m  
i s  impor tant  as a t r a i n i n g  too l  to  help f i e l d  workers understand more
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f u l l y  the methodology being developed by t h i s  work. There fo l l o w s  a 
d e s c r ip t i o n  o f  the meetings in  each o f  the two main study v i l l a g e s ,  Abo 
Mkpang and Igon igon i .  Due to  the nature o f  t h i s  pa r t  o f  the study, much 
o f  the in fo rm a t ion  appears as i t  was heard dur ing the meetings, and i t  
i s  f e l t  t h a t  t h i s  d e s c r ip t i v e  use o f  the data i s  the most i n t e r e s t i n g  
way o f  p resent ing i t .  The ' u n - s c i e n t i f i c ' use o f  data i s  becoming more 
common when re p o r t i n g  and ana lys ing t h i s  kind o f  p a r t i c i p a t o r y  research, 
and i s  yet  to  be accepted in  many ' t r a d i t i o n a l '  s c i e n t i f i c  c i r c l e s  as a 
v ia b le  way o f  documenting the r e s u l t s  from such work. Thrupp and 
U qu i l las  (1994) i l l u s t r a t e  the d i f f i c u l t i e s  t h a t  many development 
p ro fess iona ls  have w i th  accept ing t h i s  approach to  data c o l l e c t i o n  and 
use in  a shor t  p lay  dur ing which a researcher i s  in te rv iewed by h i s /h e r  
a d m in is t ra t i v e  supe r io r  regarding the lack  o f  q u a n t i t a t i v e  ana lys is ,  
regression models, sample frame and c o s t -b e n e f i t  ana lys is  in  a research 
repor t  and development p r o je c t  proposa l .  I t  can perhaps be argued th a t  
i f  a need and the ideas f o r  addressing th a t  need come from a community, 
then the v i l l a g e r s  themselves have already  c a r r ied  out such th ings  as 
c o s t -b e n e f i t  ana lys is  as p a r t  o f  v i l l a g e  l i f e ,  so formal s t a t i s t i c a l  
ana lys is  i s  not necessary.
Al though i t  was planned t h a t  both sets o f  meetings should proceed along 
the same l i n e s ,  i t  soon became apparent th a t  i t  would be more usefu l  to  
l e t  the agenda o f  each meeting evolve more n a t u r a l l y .  Therefore ,  i t  w i l l  
be seen from the f o l l o w in g  d e s c r ip t i o n s  th a t  the meetings in  the two 
v i l l a g e s  took s l i g h t l y  d i f f e r e n t  courses.
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6.3 P a r t i c i p a t o r y  meetings in  Abo Mkpang: 12/13th November, 1993
The date and t ime f o r  the v i l l a g e  meeting had been arranged a month in 
advance, but i t  was not poss ib le  to  begin the PRA exerc ise u n t i l  the 
evening due to  a number o f  v i l l a g e  a d m in is t ra t i v e  delays.  The f i r s t  
meeting t h e re fo re  began at 8.00 pm.
there  had been a great deal o f  in fo rm at ion  gathered from the members of  
the community so the research team had an opp o r tu n i t y  to  learn  from 
them. However i t  was now the t ime f o r  the researchers to  c o l la b o ra te  
w i th  the community to  reach an understanding o f  the r e s u l t s  o f  the
research, and to  work toge ther  to  t r y  and solve some a g r i c u l t u r a l
problems.
In order t h a t  everyone understood c l e a r l y  the aims o f  the research, an
exp lanat ion was given o f  the work using a wa l l  cha r t  and w i th  the help
o f  an i n t e r p r e t e r .  This i n t r o d u c t i o n  was also used to  o u t l i n e  what would 
be done in  t h i s  and fo l l o w in g  meetings, and to  gain general agreement 
f o r  the suggested agenda.
Fol lowing t h i s ,  p a r t i c i p a n t s  d iv ided  i n t o  smal ler  groups and const ruc ted 
e i t h e r  a r a i n f a l l  ch a r t ,  or  a farming calendar.  R a in fa l l  char ts  were 
made by d i v i d i n g  a la rge piece o f  paper i n to  twelve ,  and using beans or 
maize to  represent the average number o f  ra in  days occur r ing  in each 
month (Figure 6 .1 ) .  Much d iscuss ion  took place and agreement was reached 
at  the end o f  the session t h a t  f a i r  represen ta t ions  o f  loca l  r a i n f a l l  
pa t te rns  had been produced.
The meeting was opened/the v i l l a g e  c h ie f ,  Chief  Eban. I t  was noted
■/
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Figure 6.1 One o f  the char ts  produced by community members in Abo 
Mkpang, showing the est imated average number o f  ra in  days f o r  each month
(Photo: the a u t h o r ) .
Figure 6.2 shows an average of  the three r a i n f a l l  char ts  tha t  were 
produced, d i f f e re n c e s  between each one were very smal l .  The pa t te rns  o f  
r a i n f a l l  descr ibed by the farmers o f  Abo Mkpang correspond c lo s e ly  to 
the data obta ined from the Meteoro log ica l  O f f i c e s  in  Calabar and Ikom 
(F igure  6 .3 ) ,  but the community appeared to ove r -es t ima te  s l i g h t l y  the 
number o f  ra in  days in the we t tes t  months, and to  under -est imate the 
number o f  ra in  days in the d r i e s t  months. This may be p a r t l y  explained 
by two poss ib le  reasons, the f i r s t  being th a t  the r a i n f a l l  pa t te rn  fo r  
Abo Mkpang i s  s l i g h t l y  d i f f e r e n t  from th a t  o f  Ikom and Calabar,  and the 
second th a t  the meteoro log ica l  o f f i c e  count a day t h a t  has had on ly  0.3 
mm of  r a i n f a l l  as a ra in  day, and the q u a n t i t y  o f  r a i n f a l l  taken by the
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Figure 6.2 Average of  the th ree  ra in  days char ts  produced by Abo Mkpang
v i l l a g e r s ,  November 1993.
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Figure 6.3 Comparison of  Abo Mkpang fa rmers '  est imates o f  average number 
of  ra in  days per month aga ins t  average number o f  r a in  days per month 
recorded from 1973-1993 by Calabar and Ikom meteoro log ical  o f f i c e s .
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community to  mean a ra in  day may have been h igher .  However, by 
conduct ing a t - t e s t  (Wi lcoxon 's  t e s t  f o r  pa i rs  o f  data) on the two sets 
o f  data i t  can be shown th a t  the re  i s  no s i g n i f i c a n t  d i f f e r e n c e  between 
farmers '  est imates o f  the usual number o f  ra in  days per month and the 
median number o f  r a i n f a l l  days per month recorded in  Ikom and Calabar 
(T= 24 .5 ) .  This r e s u l t  suggests t h a t  f o r  the purposes o f  a g r i c u l t u r a l  
p roduc t ion ,  use o f  loca l  knowledge to  produce an average r a i n f a l l  
pa t te rn  can be as e f f e c t i v e  as i n t r i c a t e  data c o l l e c t i o n  producing 
accurate c l i m a t i c  records.  For the product ion o f  the farming calendar 
one group o f  women and one group o f  men were formed. Again much heated 
discuss ion took place and the r e s u l t i n g  calendars are represented in 
Figures 6.4 and 6.5.
The meetings were planned to  cont inue the fo l l o w in g  a f te rnoon,  but very 
heavy ra in  prevented the session beginning u n t i l  7.45 pm as no-one could 
be heard speaking in  the v i l l a g e  h a l l  over the noise o f  the ra in  on the 
cor rugated i ron  roo f .  At the s t a r t  o f  t h i s  session the in fo rm a t ion  t h a t  
had been c o l le c te d  dur ing f i e l d  s tud ies  about the two study species,  
A l b i z i a  zygia  and Ricinodendron h e u d e l o t i i , d iscussed in  f u l l  in  Chapter 
5, was presented. Representat ions o f  the wal l  char ts  used to  d i s p la y  the 
data are shown in  Figure 6.6 and Figure 6.7.  A request was made fo r  
p a r t i c i p a n t s  to  add any f u r t h e r  in fo rm a t ion  regarding  the two study 
species.  This was met w i th  some enthusiasm and many a d d i t io n a l  fac ts  
were c on t r ibu ted ,  and are l i s t e d  below:
A l b i z i a  zygia
a) A few people had seen t ree s  mature enough to  bear seeds, but these 
are ra re ;
b) The t rees  bear seeds in the dry season in long pods;
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Figure 6.4 Representat ion o f  the farming calendar produced by a group of 
women dur ing p a r t i c i p a t o r y  meetings in  Abo Mkpang v i l l a g e ,  November 
1993. The layout  and s t ru c tu r e  o f  the char t  was determined by v i l l a g e  
women w i th  no inpu t  from the researcher.
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JAN Clearing of the bush to make new farms.
FEB Felling large trees.
MAR Bush burning.
APR Planting of heaps.
MAY Rains start - crops such as maize, beans, okra, planted.
JUN Weeding. End of June start to harvest maize.
JUL Bush mango collection/processing.
AUG Harvesting yams, and transplanting economic crops (cocoa,
oil palm)
SEP Planting plantain, banana, cassava.
OCT Planting cassava and oil palm.
NOV Early clearing of new farms.
DEC Planting of heaps (yam and some vegetables) 
yams, banana, cocoyam.
and harves t ing
Figure 6 .5  Representat ion o f  the farming calendar produced by a group o f  
men dur ing p a r t i c i p a t o r y  meetings in  Abo Mkpang v i l l a g e ,  November 1993. 
The layout  and s t r u c tu r e  o f  the char t  was determined by v i l l a g e  men w i th
no inpu t  from the researcher.
252
Ch.6 P a r t i c i p a t o r y  techniques f o r  development
•
| KANPUN
j ( A lb i z i a  zygia)
•
GROWTH
Height 
(35.2 cm)
Gi r th  
(0 .6  cm)
Thi s 
|-| each
much 
month.
This much 
each 
month.
GROWING FROM SEED
| Seeds are on ly  found on some o lde r  t ree s  ( i n s id e  old 
bush).  They w i l l  grow e a s i l y  i f  you cut the ou ts ide  skin 
j before p la n t in g  them.
USES
: -  I f  the stems are cu t ,  they grow again very q u ic k ly  so i t  
i s  good to  use f o r  mulch or green manure.
-  Wood makes good c h a rc o a l .
-  Young leaves are used to  make soup.
ARE THERE ANY OTHER USES?
Figure 6.6 Representat ion o f  the A l b i z i a  zyg ia  i n fo rm a t ion  wal l  cha r t
used in  v i l l a g e  meetings in  Abo Mkpang, November 1993.
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• •
BO KPASI
(Ric inodendron h e u d e lo t i i )
GROWTH
Hei ght 
I (3 .9  cm) I This  much each month
Gi r th  
| (0.9 cm) H This much each month
GROWING FROM SEED
Remove the seed from the f r u i t  and p lan t  i t  when 
■ c o l le c te d .  Leave i t  and at  the beginning o f  the ra iny  
season the seed w i l l  s t a r t  t o  grow and produce a hea l thy ,  
I fas t -g row ing  seed l ing.
: USES
-  Leaves are good f o r  fodder .
- Good shade t ree
I -  Seeds in soup or cooked as a snack food.
ARE THERE ANY OTHER USES?
Figure 6.7 Representat ion o f  the Ri c i  nodendron heude lo t i  i in fo rm a t ion
wal l  char t  used in  v i l l a g e  meetings in  Abo Mkpang, November 1993.
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c) Ch i ldren use the pods to  make w h is t le s ;
d) Fresh leaves are used in the dry season, ground and bo i led  toge ther
w i th  Ri c i  nodendron heude lo t i  i f r u i t s ,  palm o i l ,  f resh  f i s h ,  s a l t  and 
pepper to  make a very good soup;
e) There was some debate as to  whether the t r e e  i s  good or  bad f o r  the
s o i l .  A few farmers said i t  should be cleared from farms as the water
t h a t  drops from the t re e  i s  poisonous to  the s o i l ,  w h i le  o thers
s ta ted  t h a t  i t  was f i n e  to  leave on the farm; and
f )  A. zygia  i s  not a good t imber  t re e .
Ricinodendron heude lo t i  i
a) Local language (Boki)  d i s t i n g u is h e s  between d i f f e r e n t  par ts  o f  the
t re e  - bokpasi  i s  the t re e  i t s e l f  and the t run k ,  okpasi  i s  the f a l l e n
f r u i t  and nguge are the seeds;
b) The seed i s  o f ten  used as f l a v o u r i n g  in  soup ( ' l o c a l  M agg i ' ) ;
c) In Cameroon i t  i s  much more pr ized  ( to  make o i l )  and a small cup o f  
the seeds can be sold f o r  100 Naira or  more;
d) I f  you get porcupine q u i l l s  in  your leg,  some o f  the leaves t i e d  onto 
the wound w i l l  help to  draw the spikes out;
e) I t  i s  a good t ree  f o r  using in  war, i t  i s  poss ib le  to  use the wood to
make r e s t r a i n t s  ( ' n a t i v e  c h a in s ' )  to  hold p r isoners ;
f )  I t  does not l e t  o ther  t rees  grow next to  i t ;
g) I f  an o i l  palm t ree  growing next t o  a R. h e u d e lo t i i  i s  f e l l e d  and
tapped, the palm wine obtained w i l l  not  tas te  sweet; and
h) I t  su rv ives  burning very w e l l .
I t  became ev ident  dur ing t h i s  stage o f  the meeting t h a t  much more was
known about the two study species than was o r i g i n a l l y  gleaned from the
ques t ionna i re  data.  This in tu rn  suggested th a t  i f  o ther  species were
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presented to  groups in a s im i l a r  way, then a great deal more in fo rm at ion  
about them could be obtained. I t  may the re fo re  have been an improvement 
on the technique used in  t h i s  study, t o  have held p a r t i c i p a t o r y  meetings 
such as these dur ing an e a r l i e r  in fo rm at ion  ga ther ing stage. With more 
e thnobotan ica l  in fo rm at ion  about the study species on the shor t  l i s t  f o r  
d e ta i le d  study,  i t  may have been eas ie r  to  make a b e t t e r  choice w i th
regard to  t h e i r  p o te n t ia l  a p p l i c a t i o n  in  a g r i c u l t u r a l  i n t e n s i f i c a t i o n .  
This i l l u s t r a t e s  tha t  g rea te r  b e n e f i t  may be gained from loca l  
p a r t i c i p a t i o n ,  the e a r l i e r  in  the research or development programme i t  
occurs as i l l u s t r a t e d  by many such as Dunn et  a l . (1996),  Harr ison
(1987),  and Hoskins (1994).
The next stage o f  the second meeting was the p resen ta t ion  o f  a l i s t  of
a l l  the farming problems t h a t  had been mentioned dur ing the
ques t ionna i re  survey, and the a d d i t io n  o f  any po in ts  which the community 
f e l t  were impor tant  and had been excluded. Through general d iscuss ion ,  
those problems which i t  was f e l t  could only be solved by inputs  o f  
c a p i ta l  or  by measures beyond the community's c o n t r o l ,  were d iv ided  from 
those which the community f e l t  they had the power to  address. The 
r e s u l t i n g  l i s t  i s  shown below as Table 6.1.  While d i v i d i n g  the l i s t  i n to  
two ca tegor ies ,  the researcher played the pa r t  o f  f a c i l i t a t o r ,  asking 
quest ions which encouraged d iscuss ion  and the consequent in c lu s io n  o f  
some problems in  the sec t ion  towards which ac t ion  could be taken. For 
example, the issue o f  having no chainsaw f o r  farm c le a r in g  was seen as
being a problem of  lack  o f  c a p i t a l ,  but a f t e r  some debate i t  was decided
t h a t  t ree s  need not always be cleared from new farm land so a chainsaw 
would on ly  be needed o c c as iona l ly  to  remove la rge  t rees  or to  produce 
t im ber ,  and could th e re fo re  e a s i l y  be borrowed f o r  a shor t  t ime from 
someone else  in  the v i l l a g e .
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Table 6.1 Common farming problems in  Abo Mkpang.
Problems t h a t  can be addressed Problems beyond community con t ro l
No f e r t i l i z e r .
No chainsaw a v a i la b le  to  f e l l  
t rees  when c le a r in g  farmland.
So i l  q u ic k ly  becomes i n f e r t i l e .
A v a i la b le  land reduced by 
development o f  Nat ional  Park.
Wind dest roys banana/p lanta in .
Insec ts  a t tack  pumpkin/cassava.
F i res  set  to  c lea r  land o f ten  
burn crops in  ad jo in ing  p l o t s .
Erosion washes away s o i l / c r o p s .
No to o ls /p ro c e s s in g  machines.
No storage f a c i l i t i e s  f o r  produce.
No money to  pay labour .
Wi ld animals dest roy  the cassava.
Thieves s tea l  produce,
Road access i s  bad so i t  is  d i f f i c u l t  
to  t r a n s p o r t  produce.
No access to  t echn ica l  advice/HYVs.
Disease on cassava, cocoa and yams 
reduce y ie ld s .
F i n a l l y  a s l i d e  show o f  d i f f e r e n t  ways o f  using t rees  in farming was 
presented as descr ibed in 6 .2 .2 .  Each new s l i d e  was received w i th  many 
minutes o f  quest ions and d iscuss ion  so t h a t  the session cont inued u n t i l  
very l a t e ,  and much o f  the intended problem so lv ing  took place at  t h i s  
stage w i th  no o ther  prompting needed. The f o l l o w in g  quest ions and 
comments were noted dur ing t h i s  stage o f  the meet ing:
a) Kanpun ( A l b i z i a  zyg ia ) always comes up q u ic k ly  in  f a l l o w  land;
b) F r u i t  t rees  found on a farm p l o t  are r a r e l y  cut  down, and many 
species such as Dacryodes edu l i s ,  I r v i n g i a  gabonensis and C i t r u s  spp. 
are p lanted;
c) I f  there  are many t rees  on the farm, w i l l  enough s u n l ig h t  be able to  
reach the crops to  make them grow proper ly? The general concensus 
being t h a t  s u n l ig h t  was not a l i m i t i n g  f a c to r  so there  would be
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enough provided the t rees  d id  not give very heavy shade, and could be 
pruned to  avoid t h i s ;
d) A problem w i th  burning the farm i s  t h a t  i t  o f ten causes bush f i r e s ,  
but i t  i s  the way to  get the f a l l o w  goodness q u ic k ly  i n t o  the s o i l ;
e) Large trees  are o f ten  l e f t  standing on farm p lo ts  because i f  they are 
t a l l  the crowns do not cause too much shade and i t  i s  expensive to  
h i re  a chainsaw and hard work w i th  an axe to  cut  them down; and
f )  One way o f  reducing the problem o f  t h e f t  from farms would be to  have 
the p lo ts  c lose to  the v i l l a g e  so t h a t  they were v i s i t e d  more o f ten .  
Can using t rees  mean th a t  the same p l o t  can be farmed f o r  some years 
so farmers do not have to  keep moving to  new land which i s  now f a r  
from the v i l l a g e ?
At the end o f  the meeting, at tempts were made to  arrange a fo l lo w -u p  
session, but the general f e e l i n g  among the v i l l a g e r s  was t h a t  t h i s  would 
not be use fu l .  Much o f  the d iscuss ion  regarding the use o f  t ree s  in 
loca l  a g r i c u l t u r a l  systems had a lready  been covered dur ing  the s l i d e  
show so the researchers also agreed th a t  a f u r t h e r  meeting would not 
produce useful  r e s u l t s .  However, some o f  the p a r t i c i p a n t s  s ta ted  t h a t  
they would be t r y i n g  out some d i f f e r e n t  t rees  and management techniques 
on t h e i r  farms now tha t  they  f e l t  more con f iden t  a f t e r  the wide 
d iscuss ions th a t  had been he ld .  Enthusiasm among the p a r t i c i p a n t s  f o r  
f u r t h e r  meetings was beginning to  wane. This would seem to  be one o f  the 
major f a u l t s  w i th  such a long research per iod ,  t h a t  the nove l ty  o f  the 
research and researcher had la r g e l y  worn o f f  by t h i s  stage due to  
f a m i l i a r i t y ,  and t h e re fo re  people were less w i l l i n g  to  give  up more t ime 
f o r  the con t in ua t ion  o f  the group research process, al though some wanted 
to  cont inue i t  on an in d iv i d u a l  basis on t h e i r  own farms. This and other  
problems o f  the p a r t i c i p a t o r y  stage o f  the research are discussed in
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g rea te r  d e t a i l  in  6.4. Thus, al though discuss ion was s ta r ted  about the 
a g ro fo re s t r y  p o te n t ia l  o f  the two species,  no at tempt was made to
develop systems which made use o f  the t rees  or to  plan t r i a l s  f o r  the
whole v i l l a g e .  The p o te n t ia l  uses f o r  A l b i z i a  zyg ia  and Ricinodendron 
h e u d e lo t t i  in  addressing some o f  the a g r i c u l t u r a l  problems o f  Abo Mkpang 
are discussed in  5.9.
6.4 P a r t i c i p a t o r y  meetings in  Igon igon i :  23rd November & 17th December, 
1993
The f i r s t  meeting in Igonigoni  began at  7,15 pm, l a t e r  than o r i g i n a l l y  
agreed due to  the town c r i e r  announcing the meeting l a t e .  Whi le w a i t in g  
f o r  everyone to  gather,  some o f  the p a r t i c i p a n t s  (most ly women)
const ructed a ra in  days char t  using chalk and soya beans on the f l o o r  o f  
the v i l l a g e  h a l l  (Figure 6 .8 ) .  This was also a good way o f  in t rodu c ing  
debate and d iscuss ion  as a theme f o r  the res t  o f  the meeting.
A b r i e f  opening speech was made by the c h ie f  o f  Igon igon i ,  Ch ie f  Michael 
Ewara, asking e s p e c ia l l y  f o r  the co-opera t ion  o f  everyone present to  t r y  
and work hard to  make up t ime l o s t  due to  the l a te  s t a r t .  This was
fo l lowed by an in t r o d u c t io n  to  the research, as in  Abo Mkpang, once 
again emphasising no at tachment to  any Niger ian government i n s t i t u t i o n ,  
and the importance o f  the v i l l a g e r s  in  the research process. An at tempt 
was also made to  es ta b l is h  an agenda and t ime ta b le  f o r  the next 
meeti ng .
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Figure 6.8 Some o f  the Igonigoni  v i l l a g e r s  c o n s t ru c t in g  a char t  using 
cha lk  and beans, showing the average number o f  ra in  days per month,
November 1993 (Photo: R.Dunn).
The next stage o f  the meeting was the p resen ta t ion  o f  the data obtained 
in  the b io lo g i c a l  s tud ies  about the two study species,  Dia l ium guineense 
and Uvaria chamae. This was c a r r ie d  out in the same way as in Abo Mkpang 
and rep resen ta t ions  o f  the wal l  char ts  used are shown as Figures 6.9 and 
6.10. P a r t i c i p a n t s  were then asked to  c o n t r ib u te  any o ther  in fo rm at ion  
or comments about the study species.  This task  was c a r r ie d  out w i th
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EHANE
(D ia l ium guineense)
GROWTH
Height 
(19.4 cm)
Gi r t h  
(0 .6  cm)
This much 
each month This much 
each month
GROWING SEEDFROM
I t  i s  easy to  grow Ehane, but on ly  about h a l f  the seeds 
th a t  you p lan t  w i l l  grow. So i f  you want about 10 t rees  
you should p lan t  about 20 seeds. The small t rees  grow 
s low ly ,  but  when they are b igger  and have s t rong roots  
they grow fa s t .
USES
-  F r u i t s  are eaten and so ld .
- Stem makes good pes t les .
-  Good f i rewood,  burns w i th  s t rong heat.
-  Good mulch/green manure
-  grows f a s t  when cut
-  surv ives burning.
ARE THERE ANY OTHER USES?
Figure 6.9 Representat ion o f  the Dia l ium  guineense in fo rm at ion  wa l l
char t  used in  v i l l a g e  meetings in  Igon igon i ,  November 1993.
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R O V E R I Z O I
(Uvar ia chamae)
GROWTH
Gi r t h  
(0 .5 cm)
Height 
(15.2 cm)
This much each month.This much 
each month
GROWING FROM SEED
I f  Rover izoi  seeds are soaked in  co ld  water f o r  a whole 
day before p la n t in g ,  then most o f  them w i l l  grow. You may 
have to  wa i t  some months before they come up, and the 
small t rees  grow s low ly .
USES
- Chewing s t i c k .
-  Ed ib le  f r u i t .
-  Medicine f o r  feve r .
- Always has leaves so good s o i l  cover to  reduce eros ion.
- Mulch/green manure.
ARE T H E R E  ANY O T HE R US E S?
Figure 6.10 Representat ion o f  the Uvaria chamae in fo rm a t ion  wal l  cha r t
used in  v i l l a g e  meetings in  Igon igon i ,  November 1993.
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great  enthusiasm and much debate ensued, and the po in ts  tha t  were made
are l i s t e d  below:
Dia l ium guineense
a) Dead wood ground up and mixed w i th  o i l  i s  used to  apply to  f ra c tu re s  
to  help them heal e f f i c i e n t l y ;
b) Fresh bark can be app l ied  to  i n j u r i e s  to  help reduce sw e l l ing ;
c)  Plants growing close to  the t ree  do very w e l l ,  and i t  i s  thought to  
make the s o i l  f e r t i l e  (Figure 6 .11) ;
d) I f  the t re e  i s  big i t  w i l l  produce too much shade to  a l low the crops 
to  grow w e l l ,  t h e re fo re  i t  must be pruned before crops are plan ted;
e) A s o lu t i o n  made of  the red f r u i t  pulp and water i s  good f o r  r e l i e v in g  
stomach pain;  and
f )  Bees favour the f lowers  o f  the t re e  fo r  honey produc t ion .
Figure 6.11 Cassava appears to  grow b e t te r  near Dia l i um guineense than
on the res t  o f  the farm, Igon igon i ,  November 1993 (Photo: the au thor ) .
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Uvaria chamae
a) Bark scraped from the roo ts  can be squeezed f o r  the j u i c e ,  and t h i s  
i s  app l ied  to  the eyes f o r  a l l e v i a t i n g  malar ia feve r ;
b) The f r u i t s  are said to  act  as a blood to n ic  i f  many are eaten;
c) A decoct ion o f  the roots  i s  used to  t r e a t  fever ;
d) The land around these t rees  i s  made f e r t i l e  by t h e i r  presence and 
crops such as cassava do ext remely  w e l l ;  and
e) Scraped and ground roots  can be used to  t r e a t  rheumatism.
This  was fo l lowed  by producing a l i s t  o f  farming problems experienced by 
the community as mentioned dur ing  the ques t ionna i re  survey and which are 
shown below. Any necessary a d d i t io n s  were made, and those problems which 
could on ly  be solved through c a p i ta l  inputs  or by measures beyond the 
con t ro l  o f  the v i l l a g e r s ,  were separated from those which could be 
addressed (Table 6 .2 ) .
Table 6.2 Common farming problems in  Igon igon i .
Problems t h a t  can be addressed Problems beyond community con t ro l
Severe shortage o f  land.
Labour shortage at  c le a r in g  t ime
Expensive to  rent  o ther  land.
Land i n f e r t i l e  so y ie ld s  poor.
No f e r t i l i z e r  supp l ies .
Insect  a t ta ck  on some crops.
Lack o f  m a te r ia ls  eg. yam stakes 
and boundary markers.
Not enough land f o r  long fa l l o w .
No money to  buy new p la n t in g  stock 
(yams).
Low pr ices  obtained f o r  produce.
No money f o r  t o o ls .
Crops destroyed by w i ld  rodents.
Ear ly  f lo o d in g  on the r i v e r  farms 
destroys groundnuts and cassava.
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The f i n a l  stage o f  the meeting was to  present the s l i d e  show d e ta i le d  in 
6.3 w i th  a view to  p a r t i c i p a n t s  developing some o f  t h e i r  own ideas about 
ways o f  a l l e v i a t i n g  some o f  the lo ca l  a g r i c u l t u r a l  problems. 
P a r t i c ip a n ts  were d iv ided  i n t o  groups, by 'age-grade '^  as suggested by 
the community, and each given note books in which to  record t h e i r  
p o te n t ia l  s o lu t i o n s  to  some o f  the farming problems. The s l i d e  
p resen ta t ion  was enjoyed by a l l  p a r t i c i p a n t s ,  w i th  much d iscuss ion 
tak ing  place as each new s l i d e  was shown. At the c lose  o f  the session, a 
date was agreed f o r  the f o l l o w -u p  meeting to  be held.
The next meeting was arranged f o r  the fo l l o w in g  month and aimed to  
examine the s o lu t i o n s  to  farming problems suggested by the d i f f e r e n t  
1age-grades' .  However, a f t e r  being greeted on a r r i v a l  at  the v i l l a g e  and 
a l l  seeming to  be set f o r  a meet ing,  much l a t e r ,  j u s t  before the meeting 
was due to  s t a r t ,  we were informed t h a t  there  was both a bachelor par ty  
and a b u r ia l  tak ing  place t h a t  evening. As a r e s u l t  very  few people were 
a v a i la b le  to  come to  the meet ing.  Therefore i t  was agreed t h a t  the 
fo l l o w in g  morning, 'age-grade'  groups would come i n d i v i d u a l l y  to  discuss 
t h e i r  s o lu t i o n s .  This d id  not a l low  f o r  group d iscuss ion  o f  the 
p o te n t ia l  a g r i c u l t u r a l  innova t ions ,  but under the c ircumstances i t  
seemed to  be the best s o lu t i o n .
Very few o f  the s o lu t i o n s  suggested made use o f  t rees  in any way, the 
m a jo r i t y  appear ing to  be repeats o f  what had been le a rn t  in a g r i c u l t u r a l  
science at  school and emphasised the use o f  c a p i ta l  inputs  such as
1 V i l l a g e s  a r e  d i v i d e d  i n t o  a g e - g r a d e s  w h ic h  c o m p r is e  p e o p le  b o rn  d u r i n g  t h e  same y e a r s ,  
each o f  w h ic h  has a name chosen by t h e  members e g .  N a i r a ,  Ruku, B r i g h t ,  E l d e r s ,  
In d e p e n d e n t .  A g e -g r a d e  members have  a s t r o n g  a f f i l i a t i o n  t o  each o t h e r  and w i l l  a lw a y s  
g i v e  h e lp  i f  p o s s i b l e  d u r i n g  t i m e s  o f  t r o u b l e .
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f e r t i l i z e r ,  pes t ic ides  and HYVs. The few s o lu t i o n s  t h a t  did make use of  
t rees  are l i s t e d  below:
a) The use o f  the leaves o f  some t re e  species was suggested f o r  making
compost to  combat the problem o f  s o i l  i n f e r t i l i t y .  Dia l ium guineense
was mentioned f re q u e n t l y  as being a good t ree  f o r  the s o i l ,  and i t  is  
t h i s  species t h a t  was suggested as the source o f  the biomass w i th  
which to  make the compost;
b) F r u i t  t rees  are commonly planted around farm boundar ies,  and i t  was 
suggested th a t  these might also be usefu l  in p rov id ing  shade f o r  farm 
workers dur ing res t  per iods;
c) P lan t ing  o f  t rees  around farm boundar ies could prov ide  a source o f  
poles f o r  use as yam stakes or f i e l d  boundary markers;
d) Creat ing a l i v e  fence around farm p lo t s  w i th  small gaps in  i t  
con ta in ing  t raps  would help to  reduce damage to  crops caused by 
rodents;  and
e) The use o f  t ree  shade and le a f  l i t t e r  was mentioned to  reduce s o i l
temperatures and maintain h igher moisture content e s p e c ia l l y  dur ing 
the dry season.
During a f u l l  d iscuss ion fo l l o w in g  the p resen ta t ion  o f  the s o lu t i o n s  
dur ing a v i l l a g e  meeting, i t  would have been poss ib le  to  expand on these 
and to begin to  develop p r a c t i c a l  steps f o r  farmers to  ca r ry  out .  For 
example the idea o f  making compost could be expanded to  inc lude  weeds
cleared from the farm so t h a t  i t  was not always necessary to  burn the
p lo t ,  thus reducing damage to  the s o i l  s t r u c t u r e ,  n u t r i e n t  r u n - o f f  
du r ing  the f i r s t  ra ins  and damage to  t rees  l e f t  in  the farm. However
t h i s  chance d id  not a r i s e  so these e a r ly  suggest ions could not be
developed in a group s i t u a t i o n .  The f e e l i n g  t h a t  was obtained o v e ra l l
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was t h a t  the re  i s  s t i l l  a s trong b e l i e f  in t h i s  area t h a t  t rees  and
farming do not mix, and th a t  a l l  t rees  should be c leared from farms or 
they shade out crops. Al though most people acknowledge the s o i l  
improving p rop e r t ie s  o f  some t re e s ,  such as Dia l ium gu i  neense, t h i s  
knowledge seems to  be over idden by the former idea t h a t  t ree s  should not 
be included as pa r t  o f  an a g r i c u l t u r a l  system. There are few d e ta i le d  
examples o f  farmers and o ther  ru ra l  people d e l i b e r a t e l y  exper iment ing 
w i th  woody species (Ay l ing ,  1991), al though Clawson (1984) suggests tha t
the more adverse the environment, the more farmers tend to  value
exper imenta t ion.  Therefore in  the study area in the f u tu r e  there  may be 
more at tempts by farmers to  adapt t h e i r  farming systems to  the 
inc reas ing  pressure f o r  farmland, and t h i s  may in vo lve  the use o f  woody 
species.  Fur ther  discussion o f  the p o te n t ia l  uses o f  Dia l ium guineense 
and Uvaria chamae in  addressing some of  the a g r i c u l t u r a l  problems of  
Igonigoni  takes place in  5.9.
6.5 Problems encountered dur ing  PRA meetings
During the course o f  the meetings in  both v i l l a g e s ,  a number o f  problems 
were encountered which need to  be examined w i th  respect  to  using the 
exper ience in  he lp ing to  design a research and extens ion framework f o r  
use by loca l  f i e l d  workers as d e ta i le d  in  Chapter 8.
The f i r s t  problem th a t  became ev ident  dur ing the p a r t i c i p a t o r y  meetings 
was th a t  al though f a m i l i a r i t y  was a great  help dur ing  the i n i t i a l  data 
c o l l e c t i o n  per iod ,  once i t  came to  the f i n a l  stage o f  the work, people 
had begun to  become bored w i th  the research and t h e re fo re  began to  lose 
in t e r e s t  in  p a r t i c i p a t i n g  f u l l y  in  the meetings. This i s  a problem 
mainly connected w i th  t h i s  p a r t i c u l a r  study because in  order  to  a l low
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the v i l l a g e r s  to  p a r t i c i p a t e  f u l l y  in  the se le c t io n  o f  species to  be 
examined and t h a t  enough data was c o l le c te d  s y s te m a t i c a l l y  to  a l low  a 
good understanding o f  farming systems and the use o f  t rees ,  a f u l l  
ques t ionna i re  survey had f i r s t  to  be c a r r ie d  out.  Then, in  order  tha t  
the b i o lo g ic a l  surveys were meaningful ,  measurements had to  be taken f o r  
at  leas t  a year. This meant t h a t  the researchers were in  the v i l l a g e  fo r  
a few days each month and thus were a f a m i l i a r  s ig h t  and became wel l  
known. Also there  was no obvious conc lusion or advantage o f  the research 
apparent t o  the communities f o r  a long t ime,  again a problem associated 
w i th  the nature o f  t h i s  p a r t i c u l a r  study.
The second problem was the t ime f a c to r .  As the p a r t i c i p a t o r y  meetings 
had to  be c a r r ie d  out at  the end o f  the f ie ld w o rk  per iod,  t h i s  l e f t  
l i t t l e  t ime in  which to  organ ise a d d i t io n a l  meetings i f  they were found 
to  be necessary.  This meant t h a t  when s i t u a t i o n s  arose such as other 
meetings being c a l le d  even though a date had been prearranged f o r  the 
PRA meeting, heavy ra in ,  b u r i a l s ,  l a te  announcement by the town c r i e r ,  
and o ther  problems commonly encountered dur ing  ru ra l  f i e l d  research in 
the South, i t  was d i f f i c u l t  to  reschedule meetings so they had to  be 
held u n t i l  l a t e  at  n igh t  in  order  to  cover what had been planned.
One f u r t h e r  problem which occurred in  both Igonigoni  and Abo Mkpang was 
t h a t  once the proposed agendas f o r  the meetings had been announced and 
i t  was ev ident t h a t  a s l i d e  show was to  be presented, many c h i ld re n  
a r r i v ed  a t  the meetings (hoping f o r  a f i l m  show) and much t ime was 
wasted e i t h e r  g e t t i n g  them to  be qu ie t  or to  leave so t h a t  the l im i te d  
t ime a v a i la b le  could be used e f f i c i e n t l y .  I t  was noted th a t  meetings 
were o f ten  dominated by c e r ta in  i n d iv i d u a l s  and th a t  c e r ta in  sect ions o f
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the community, f o r  example many o f  the women, had to  be g r e a t l y  
encouraged before they con t r ib u te d  any o f  t h e i r  thoughts or ideas.
In Abo Mkpang where fue l  was provided f o r  the community generator,  
in s t r u c t i o n s  given by the Chief  to  tu rn  o f f  the generator at  the end of  
the f i r s t  meeting were ignored and i t  was run u n t i l  l a t e  i n to  the n igh t .  
This meant t h a t  there  was l i t t l e  fue l  a v a i la b le  f o r  the next even ing 's  
meet ing,  and i t  was e s p e c ia l l y  importan t f o r  the showing o f  the s l i d e s ,  
so t ime pressures were f e l t  throughout the second session, al though i t  
was poss ib le  to  complete the s l i d e  show.
As was expected in  ca r ry in g  out f i e l d  work in  ru ra l  West A f r i c a ,  
numerous problems d id  occur,  some o f  which were unavoidable,  and a l l  o f  
which have to  be taken i n t o  account when develop ing the research 
exper ience to  produce a framework t h a t  w i l l  be useful  to loca l  f i e l d  
s t a f f  in  implementing p a r t i c i p a t o r y  a g ro fo re s t r y  p ro je c ts  in the area. 
I t  i s  t h e re fo re  va luab le  to  have o u t l i n e d  the main problems so t h a t  they 
can be addressed in Chapter 8 when the research r e s u l t s  and exper ience 
are used to  develop a framework f o r  lo ca l  f i e l d  s t a f f  to  use in  he lp ing 
farmers to  develop more sus ta inab le  farming systems. Overa l l  i t  i s  f e l t  
t h a t  the p a r t i c i p a t o r y  meetings stage o f  the work was successfu l ,  
revea l ing  the p o te n t ia l  o f  fo u r  species to  improve farming systems and 
t e s t i n g  a methodology f o r  ga ther ing  such data.
6 .6  Conclusions
The f o l l o w in g  conclusions can be drawn from t h i s  sec t ion  o f  the study:
The v i l l a g e  meet ings'  stage was the pa r t  o f  the study which had
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f u l l e s t  p a r t i c i p a t i o n  by. the communit ies o f  Abo Mkpang and Igon igon i .
* Group discuss ions  can be a good supplementary source o f  in fo rm at ion  
when used in  combinat ion w i th  p re l im in a ry  i n d iv i d u a l  in te rv ie w s .
■ Indigenous knowledge about some environmental  f a c to r s ,  such as the 
average t im ing  and number o f  r a in  days in the wet and dry  seasons, i s  
o f ten  accurate enough to  be o f  use when modify ing farming systems.
• Once again,  o f  the four  study species,  Dia l ium guineense  appeared to  
have the grea tes t  p o te n t ia l  f o r  in c lu s io n  in a g ro fo re s t r y  systems.
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CHAPTER 7
A g r o f o r e s t r y ,  e x t e n s i o n  and f o r e s t  c o n s e r v a t i o n  i n  sou th  
e a s t  N i g e r i a .
7.1 In t r o d u c t io n
The f i r s t  pa r t  o f  t h i s  chapter (Sect ion  7 .2) i s  a f o u r - p a r t  summary o f  
the main r e s u l t s  and ana lys is  from the th e s is .  I t  i s  presented in  the 
form of answers to  the quest ions posed at  the beginn ing o f  Chapter 1. 
Fo l low ing t h i s ,  in  Sect ion  7.3, there i s  an examination o f  the changing 
ro le  o f  f o re s te r s  and a d iscuss ion o f  the recent t rends which have meant 
t h a t  methods o f  research and extension used in a g r i c u l t u r a l  p ro je c ts ,  
and re la ted  issues such as farmer p a r t i c i p a t i o n ,  are now necessar i ly  
becoming pa r t  o f  the s k i l l s  needed by f o r e s t r y  p ro fess iona ls  in the 
South. Sect ion 7.4 i s  a review o f  the cu r re n t  ex tension a c t i v i t i e s  being 
c a r r ie d  out by such i n s t i t u t i o n s  as CRSFP, CRNP, the Fores t ry  Department 
and the Cross River State A g r i c u l t u r a l  Development P ro jec t  (CRADP). A 
d iscuss ion  o f  the appropr iateness o f  such a c t i v i t i e s  in  view of  the 
c u r ren t  f o r e s t r y ,  conserva t ion and a g r i c u l t u r a l  c l im a te  in  the s ta te  and 
the recent debate on developments in  f o r e s t r y  and a g r i c u l t u r a l  
ex tens ion,  i s  a lso presented.
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7.2 The r e s u l t s  o f  the study
7.2.1 I n t e n s i f i c a t i o n  o f  a g r i c u l t u r e
I s  there  a need fo r  the i n t e n s i f i c a t i o n  o f  a g r i c u l t u r e  due to  recent  
changes in  land-use pa t te rn s  and an increase in  the farming popu la t ion?
There has re c e n t l y  been much a c t i v i t y  in  Cross River  Sta te  in  the area 
o f  f o r e s t  conserva t ion and management. This has occurred a f t e r  a long 
per iod o f  r e l a t i v e  i n a c t i v i t y  by Fores t ry  and W i l d l i f e  o f f i c i a l s ,  due 
main ly  t o  lack  o f  funding f o r  these departments.  The recent increase in  
a c t i v i t y  which has led to  the rede f in ing  and demarkat ion o f  o ld reserve 
boundar ies and the establ ishment  o f  the new Nat iona l  Park, has in e f f e c t  
caused a la rge  reduct ion in  land a v a i la b le  f o r  a g r i c u l t u r e  and the 
c o l l e c t i o n  o f  f o re s t  products,  in  a very shor t  space o f  t ime.
In 1991 Cross River Nat ional  Park (CRNP) was formed by Federal Decree 
No.36 a f t e r  a f i v e  year 'p re p a ra t io n '  per iod known as the Cross River 
Nat ional  Park P ro jec t .  The p ro je c t  was i n i t i a l l y  managed and supported
by the World Wide Fund f o r  Nature (WWF) which receives much of  i t s
fund ing from ODA. This p ro je c t  i s  now c on t inu ing  as two separate 
programmes, the Okwangwo d i v i s i o n  o f  the CRNP funded by WWF and the 
European Development Fund (EDF), and the Oban H i l l s  d i v i s i o n  o f  the CRNP 
j o i n t l y  funded by the EDF and K r e d i ta n s ta l t  f u r  Wiederaufbau (KFW) and 
managed and s ta f f e d  by Hunting Technical  Serv ices.  The format ion o f  the 
CRNP has had a major impact on those communit ies loca ted in  the support
zone adjacent  to  the park and may have an even g rea te r  e f f e c t  in  the
fu tu r e  as the p ro je c t  becomes p rope r ly  es tab l ished  and p o l i c i n g  o f  the 
park boundar ies begins in  earnest.  Large areas o f  f o r e s t ,  and th e re fo re
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p o te n t i a l  farm land, have been included in  the CRNP which has caused an 
a r t i f i c i a l  and rap id  decrease in  a v a i la b le  land and in  legal  access to 
f o r e s t  products .  Of the 731 400 ha o f  t r o p i c a l  h igh fo re s t  in  Cross
River  Sta te ,  335 000 ha (46%) has been nominated as Nat ional  Park, o f  
t h i s  275 000 ha was p rev ious ly  in Forest  Reserve and 60 000 ha was 
Community Forest  (Dunn et  a l . ,  1994). Approx imately  20 000 ha o f  the 
Nat ional  Park i s  c l a s s i f i e d  as non- fo res t  area.
The loss o f  access to  f o r e s t  by loca l  communit ies has been compounded in  
some areas by CRNP s t a f f  being unclear about which areas are inc luded in 
the  park,  and which are in  the support  zone, and so confusing the 
re g u la t io n s  which apply in both areas. One example experienced dur ing 
f i e l d w o rk  in  Abo Mkpang, a v i l l a g e  s i tu a te d  in  the  support  zone o f  the 
Okwangwo d i v i s i o n  o f  CRNP, was the v i l l a g e  Ch ie f  being sent a l e t t e r  by 
CRNP s t a f f  d e t a i l i n g  a number o f  v i o l a t i o n s  by members o f  the community 
-  making a small farm, c o l l e c t i o n  and processing o f  bush mango, and 
hunt ing o f  red deer -  and in forming him t h a t  f u t u r e  v i o l a t i o n s  would be 
d e a l t  w i th  severe ly  (Chie f  Eban, pers.  comm., 1993). However, the area 
o f  f o r e s t  in  which these a c t i v i t i e s  had been d iscovered i s  not pa r t  o f  
the Nat ional  Park, so CRNP regu la t ions  do not app ly and CRNP s t a f f  have 
no j u r i s d i c t i o n  over i t .  The community was very  aggrieved by t h i s  
because they a l l  f e l t  t h a t  CRNP have taken so much f o re s t  w i thou t  yet  
o f f e r i n g  r e a l i s t i c  a l t e r n a t i v e  means o f  l i v e l i h o o d  t o  the communit ies. 
Some attempts have been made to  develop f i s h  ponds or a piggery in  a few 
o f  the Support zone v i l l a g e s ,  and women's groups have been encouraged to  
e s ta b l i s h  j o i n t  cassava farms. However from observa t ions  made in the 
f i e l d  and through d iscuss ions w i th  the v i l l a g e r s  i t  i s  evident  tha t  
these p ro je c ts  are not successful  in  t h a t  they  are not r e a l l y  wanted by
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the people and appear not t o  have been developed in  such a way th a t  they 
w i l l  q u i c k l y  become s e l f - s u s t a in in g .
In March 1991 the Cross River State Fo res t ry  P ro je c t ,  an Overseas
Development A d m in is t ra t ion  (ODA) funded a c t i v i t y ,  was i n i t i a t e d .  I t s  
main aim was to  support  the Forest ry  Department, both f i n a n c i a l l y  and 
t e c h n i c a l l y ,  in  i t s  normal a c t i v i t i e s  w i th  a view to  the Department 
becoming s e l f - s u p p o r t i n g  in  the f u tu r e  (ODA P ro jec t  Document, 1991).
This has meant a huge increase in a c t i v i t y  by the Fores t ry  Department in
Cross River  S ta te  which, up u n t i l  the in cep t ion  o f  the CRSFP, was 
v i r t u a l l y  at  a s t a n d s t i l l  due to  an almost complete lack  o f  funding 
(Otu, pers.  comm., 1992, and Fores t ry  Department Annual Reports) .  
Al though t h i s  has not lead to  the fo rmat ion  o f  new Forest  Reserves, i t  
has meant t h a t  the enforcement o f  Fores t ry  laws has increased so there 
i s  less o p p o r tu n i t y  f o r  encroachment o f  farms i n t o  e x i s t i n g  Forest 
Reserves. However, as par t  o f  a management s t r a te g y  being developed f o r  
Cross River S ta te ,  the CRSFP i s  also a t tempt ing  t o  hand the con t ro l  of  
many pro tec ted  f o re s t  areas over to  communit ies to  manage in  a 
sus ta inab le  way f o r  non-t imber f o re s t  products  and t imber  product ion.  
Relevant e x t ra c ts  from the S t ra te g ic  Management Plan are shown in  
Appendix M. This w i l l  not enable the land to  be used f o r  a g r i c u l t u r e ,  
but i t  i s  hoped th a t  i f  communities are empowered so t h a t  they have 
c on t ro l  o f  what i s  harvested from the f o r e s t ,  they w i l l  value the 
resource more h ig h ly  and make g reater  e f f o r t s  t o  conserve i t .  This in  
t u rn  may lead to  communities developing more sus ta in ab le  farming systems 
which reduce the need f o r  new f o r e s t  areas to  be cleared fo r
a g r i c u l t u r e ,  a p o s s i b i l i t y  which has been p a r t i a l l y  addressed by an 
a g ro fo re s t r y  study c a r r ie d  out as par t  o f  the process o f  developing the
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S t ra te g ic  Management Plan (Dunn, 1994), but  not addressed d i r e c t l y  in  
the main SMP document (Cobham, 1994).
In areas which are not a f fec ted  by the CRNP or  the Fores t ry  Department, 
due to  there  being l i t t l e  or no f o r e s t  remaining, or in  some swamp
fo re s t  areas where due to  p o l i t i c a l  problems the Fores t ry  Department are 
unable to  operate,  pressure f o r  a g r i c u l t u r a l  land i s  a lready  being
exper ienced. A CRSFP Inventory  o f  Cross R iver  State (Dunn et  a l . ,  1994)
ca lcu la ted  t h a t  152 700 ha o f  f o re s t  has been l o s t  in  the s ta te  from
1972 to  1991, t h a t  i s  17.3% o f  t o t a l  f o r e s t  area, and 91% o f  t h i s  loss 
i s  a t t r i b u t e d  to  c learance f o r  farming.  During t h i s  study the s i t u a t i o n  
o f  land shortage was found to  e x i s t  in  Igon igon i  which i s  in the der ived 
savanna zone where, due to  inc reas ing  pressure f o r  farm land, f a l l o w  
per iods are being reduced (see below) and as a r e s u l t  y ie ld s  and q u a l i t y  
o f  the crops are f a l l i n g .  Land pressure in  areas such as t h i s  appears to  
have occurred due in pa r t  to  na tu ra l  popu la t ion  increase and p a r t l y  due 
to  immigrat ion from neighbour ing, more densely populated s ta tes  (Cobham, 
1994) mainly as a r e s u l t  o f  the cons t ru c t io n  o f  a b r idge over the Cross 
River  in  1976. Chr is t iaensen et  a l .  (1995),  in  an ana lys is  o f  sm a l l ­
ho lder  farms, found th a t  63% o f  v i l l a g e s  in  eastern N ige r ia  had 
experienced ou t -m ig ra t io n  due to  land s c a r c i t y .  The Cross River had 
p rev io us ly  cut  Cross River State o f f  from the res t  o f  N ige r ia  (anecdotal  
evidence on ly  from ques t ionna i re  surveys and d iscuss ions  w i th  Fores t ry  
Department and CRNP s t a f f ,  1992-1994) and increased access from 
neighbour ing s ta tes  has in  tu rn  led to  the degradat ion  o f  farmland, bush 
and f o re s t .
Therefore ,  the answer to  the f i r s t  o f  the quest ions o f  t h i s  sec t ion  is  
t h a t  there  appear to  have been land use changes and popu la t ion  increases
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in  the study area which have in tu rn  increased the pressure f o r  
a g r i c u l t u r a l  land. This conc lusion has been drawn both by observa t ion  in 
v i l l a g e  farming areas, e s p e c ia l l y  around Igon igon i  where the re  i s
evidence o f  s o i l  degradat ion ,  from in fo rm a t ion  gathered by CRSFP, and 
from the ques t ionna i re  data and discuss ions w i th  v i l l a g e r s  ( 3 ,4 .6  and 
3 .3 ) .  This in tu rn  has meant tha t  the re  i s  a need f o r  a g r i c u l t u r a l  
i n t e n s i f i c a t i o n  to  t r y  to  combat f a l l i n g  s o i l  f e r t i l i t y  le v e ls  and
increase product ion so th a t  i t  can support  the communit ies which are 
a f fe c te d  by the land shortages, and reduce f o re s t  loss from clearance 
f o r  new farmland.
I s  t h i s  need ( a g r i c u l t u r a l  i n t e n s i f i c a t i o n )  perce ived  by the loca l  
people?
The shortage o f  a g r i c u l t u r a l  land i s  acknowledged by the loca l  
popu la t ion ,  e i t h e r  through compla ints about shortened f a l l o w  per iods in  
areas w i th  no f o r e s t ,  or  by having farms s i t e d  f u r t h e r  and f u r t h e r  from 
the v i l l a g e  in  fo res ted  areas. In Igonigoni  83% o f  respondents s ta ted  
t h a t  farm land was scarce, and 83% mentioned th a t  f a l l o w  per iods are now 
s h o r te r ,  being between zero and fou r  years ra th e r  than between fo u r  and 
f i f t e e n  years as was p rev io us ly  the case (see 3 . 3 . 2 ) .  In Abo Mkpang, 
al though because o f  the p ro x im i ty  o f  la rge  areas o f  i n t a c t  high f o r e s t  
the pressure f o r  farm land i s  not as severe,  most people mentioned the 
CRNP as being a major cause in  the reduc t ion  o f  a v a i la b le  farm land, and 
22% complained o f  lowering f e r t i l i t y  le v e ls  due to  s ho r te r  f a l l o w s .  Some 
s ta ted  t h a t  farms were now s i t e d  la rge d is tances from the v i l l a g e  making 
them vu lnerab le  to  t h e f t  as they are v i s i t e d  in f r e q u e n t l y  by the 
farmers,  and reducing t ime a v a i la b le  f o r  farm work and making the
c a r ry in g  o f  produce to  the v i l l a g e  d i f f i c u l t  due to  the long d is tances
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to  be covered (see 3 . 3 .1 ) .  This i s  a complaint  t h a t  was heard by the 
author  in  a number o f  o ther  v i l l a g e s  in  the s ta te  which are located 
c lose  t o  r e l a t i v e l y  i n t a c t  high f o re s t .
There i s  also awareness t h a t  something needs to  be done to  combat the 
land shortage, the f e e l i n g  in  Abo Mkpang being t h a t  the problem o f  lack 
o f  access to  farm land i s  one th a t  w i l l  a r ise  in  the f u tu re .  As ye t ,  
however, the re  are few at tempts by farmers to  modify t h e i r  farming 
methods, and even in  Igon igon i  where the problem is  immediate, very 
l i t t l e  e f f o r t  i s  being made to  modify farming systems. During 
d iscuss ions about the major farming problems experienced by communit ies, 
lack  o f  access to  f e r t i l i z e r  was mentioned by 13% o f  respondents in  
Igon igon i  and by 25% in  Abo Mkpang. This des i re  f o r  ino rgan ic  
f e r t i l i z e r s  was the on ly  recorded response to  f a l l i n g  s o i l  f e r t i l i t y  
le v e ls  on farmland to  have emerged from the communit ies,  and from 
observa t ion in  the f i e l d ,  seemed to  be the only way in  which the problem 
was thus f a r  being addressed.
Can the need be p a r t l y  addressed by making use o f  indigenous t rees?
This quest ion  was on ly  p a r t i a l l y  addressed by the study and a great  deal 
more work needs to  be c a r r ie d  out to  examine the p o t e n t ia l  o f  p a r t i c u l a r  
species se lec ted  by in d iv i d u a l  communities f o r  a g ro fo re s t r y  development. 
However, as shown in  d e t a i l  in Chapter 4, the re  i s  a huge fund o f  
knowledge about t ree s  and t h e i r  many uses in  the v i l l a g e s  and w i th  
p a r t i c u l a r  re fe rence to  a g r i c u l t u r a l  i n t e n s i f i c a t i o n ,  e i t h e r  through 
s o i l  improvement, and/or the p rov is ion  o f  ex t ra  produce f o r  domest ic 
consumption and /or  sale,  a number o f  species appear to  have the 
p o te n t ia l  to  c o n t r i b u te  to  improved farming systems. In Akwa Ibom where
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a compl imentary ques t ionna i re  survey was c a r r ie d  out in  one community, 
and where farmers have adapted to  land shortages by develop ing seemingly 
sus ta inab le ,  i n t e n s i v e l y  farmed home garden systems, t ree s  play  a major 
pa r t  in  the workings o f  these systems as o u t l i n e d  in  2 .3 .2 ,  3 .3 .3  and 
4.4.  The quest ion o f  whether a g ro fo re s t r y  as an a l t e r n a t i v e  to  the 
t r a d i t i o n a l  long f a l l o w  w i l l  p rov ide an answer t o  the problem o f  
sustained annual cropping in  the t r o p i c s  i s  s t i l l  unsolved (Young, 1987; 
Sanchez, 1987). However there  are hundreds o f  successfu l  a g ro fo re s t r y  
systems in the t r o p i c s  (Budelman, 1991) and w i th  the e x i s t i n g  loca l  
knowledge o f  woody species in  the study area the re  would seem to  be 
great p o te n t ia l  f o r  the development o f  l o c a l l y  adapted systems which
reduce the cu r re n t  problem o f  the shortage o f  land f o r  a g r i c u l t u r e .  
Therefore ,  w i th  t ime and encouragement, i t  i s  hoped t h a t  the farmers o f  
Cross River Sta te  w i l l  be able to  make use o f  some o f  the  many d i f f e r e n t  
p o t e n t i a l l y  usefu l  t r e e  species to  combat some o f  t h e i r  a g r i c u l t u r a l  
problems.
7 .2 .2  Use o f  indigenous techn ica l  knowledge
Can fa rmers '  e x i s t i n g  knowledge about se lec ted  indigenous t ree  species  
make a s i g n i f i c a n t  c o n t r i b u t i o n  to the m o d i f i c a t io n  o f  farming systems?
As can be seen in  Chapter 4, farmers in  the two study v i l l a g e s  have a 
great  deal o f  indigenous knowledge about t rees  and t h e i r  uses. Some o f  
t h i s  knowledge r e la te s  s p e c i f i c a l l y  t o  the use o f  t rees  in  farming
systems ( 4 .3 .5 ) ,  the most commonly s ta ted  examples being those species 
which improve s o i l  f e r t i l i t y ,  or  are used as l i v e  stakes or boundary
markers. However the knowledge th a t  e x i s ts  about the many o ther  species 
th a t  are used can also c o n t r ib u te  to  the development o f  improved
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a g r i c u l t u r a l  methods. Many d i f f e r e n t  f r u i t  t ree s  are grown or harvested 
( 4 .3 .1 ) ,  and by adding these to  farm land i t  w i l l  be poss ib le  t o  begin 
t o  develop more in te n s i v e l y  farmed p lo ts .  Growing f r u i t  t rees  also means 
t h a t  farmers have developed t h e i r  own germ ina t ion ,  nursery and 
es tab l ishment  techniques which w i l l  be usefu l  when exp lo r ing  the use o f  
o the r  species f o r  t h e i r  farms. Development o f  such farming systems 
however o f ten  needs to  be induced and acce le ra ted  w i th  the help o f  
extension  agents working w i th  the communities t o  harness the knowledge 
and to  use i t  in  the most useful  d i r e c t io n s  as discussed in  1.5.
7 .2 .3  Germinat ion and establ ishment  o f  t rees
I s  germ ina t ion  and e a r l y  establ ishment  o f  the s e lec te d  species easy 
enough to  enable t h e i r  use a t  v i l l a g e  le v e l?  I s  germina t ion  o f  the 
se lec ted  species by farmers a l ready tak ing  place?
In order t o  asce r ta in  the ease o f  germinat ion o f  the fou r  se lected 
species,  s imple germinat ion t r i a l s  were c a r r i e d  ou t ,  the r e s u l t s  o f  
which can be found in  Chapter 5. A l l  fou r  o f  the se lec ted  species 
germinated e a s i l y ,  w i th  t rea ted  Uvaria chamae having the highest  
germinat ion  percentage o f  72%, and untrea ted Ricinodendron h e u d e lo t i i  
having the h ighes t  s u rv iv a l  rates o f  98% o f  germinated seed l ings f o r  at  
l e a s t  the per iod o f  the experiment.  The germinat ion techniques used were 
simple,  using no chemical or complicated thermal p re t rea tm en t , and 
th e re fo re  easy to  r e p l i c a t e  in  the v i l l a g e s .  Many farmers al ready 
germinate and p lan t  out a number o f  t re e  spec ies,  main ly  f r u i t  t rees ,  so 
knowledge o f  germinat ion  and establ ishment techn iques i s  al ready present 
in  the communit ies.  Those species which have in  the past germinated 
n a t u r a l l y  in  the fo re s t  and bush are gene ra l l y  c o l l e c te d  as seedl ings
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and t ransp lan ted  onto farms. Species which are now becoming scarce, due 
t o  changes in  land use and the demand f o r  more a g r i c u l t u r a l  land, w i l l  
have to be germinated by farmers in  the fu tu re  i f  they  are to  cont inue 
making use o f  them, and germinat ion t r i a l s  o f  the type executed f o r  t h i s  
study w i l l  be easy to  ca r ry  out at v i l l a g e  le v e l  so t h a t  the most 
app rop r ia te  germinat ion and establ ishment  techniques can be discovered.
7 .2 .4  Development o f  a framework f o r  extension  workers
I s  i t  p o s s ib le  to  develop a framework th a t  can be used to guide an 
7n t e r a c t i v e  development process between farmers and ex tens ion agents?
The end product o f  the research i s  a framework which aims to  be used by 
extens ion workers to  help communities develop more sus ta inab le  farming 
systems. Such a framework was formulated as descr ibed in  Chapter 8, but 
has not yet  been tes ted  in the f i e l d .  I t  i s  hoped t h a t  by making use o f  
the exper iences o f  t h i s  study in  i t s  development, t h a t  the framework i s  
both app rop r ia te  and easy to  implement, and th a t  i t  w i l l  be t r i e d  in  the 
f i e l d  dur ing  the implementat ion o f  the S t r a te g i c  Management Plan 
c u r r e n t l y  being developed by the CRSFP, and by o the r  re levan t  agencies 
working in  Cross River State.
7.3 Changing ro le s  o f  f o re s te r s
Views o f  f o r e s t r y  extension have a l te re d  as the r o le  o f  f o re s ts  in  
development have changed over t ime, from being seen as a source o f  raw 
m a te r ia ls  under government con t ro l  to  being in te g ra te d  w i th  indigenous 
a g r i c u l t u r e  p rov id ing  ru ra l  people w i th  a sus ta inab le  l i v e l i h o o d  as wel l  
as having an environmental  value (Arnold & Kanowski, 1993; van Gelder &
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O'Keefe,  1995). At the same t ime,  new approaches to  a g r i c u l t u r a l  
extension  are a r i s i n g  as there  i s  a growing re c o g n i t io n  t h a t  farmers are 
researchers and e x te n s io n is ts  who have knowledge which the suppor t ing  
i n s t i t u t i o n s  need and v ice versa (Hoskins, 1994). There has also  been a 
growing concern f o r  sm a l l -sca le  producers who were l a r g e l y  ignored in  
e a r ly  a g r i c u l t u r a l  research and development p r o je c ts  in  many areas o f  
the South (Warren, 1989). Together these changes are combining to  form a 
new a t t i t u d e  and approach towards the ro le  o f  e x te n s io n is ts  in  ru ra l  
development f o r e s t r y  and a g r i c u l t u r e  (Osborn, 1995).
Al though much i s  being le a rn t  from developments in  a g r i c u l t u r e ,  Anderson 
and Far r ing ton  (1996) po in t  out  a number o f  d i f f e re n c e s  between 
a g r i c u l t u r e  and f o r e s t r y  t h a t  need to  be borne in  mind and adapted to  
acco rd ing ly .  These inc lude:
a) Fores t ry  a c t i v i t i e s  are usua l l y  on a longer t im e -s c a le  than 
a g r i c u l t u r a l  p ro je c ts  which can be f o r  as l i t t l e  as one season;
b) Fores t ry  u s u a l l y  deals w i th  common proper ty  resources, al though in  
the l i g h t  o f  changing land use due to  popu la t ion  pressure and the 
development o f  new, i n d i v i d u a l l y  managed t ree-based resources (see
4.2) t h i s  s i t u a t i o n  i s  changing;
c) For most people i s  not t h e i r  pr imary a c t i v i t y ,  but  may be an 
impor tant  secondary one; and
d) Forest  products and serv ices are s t i l l  perceived g en e ra l l y  as being 
o f  low va lue.
T r a d i t i o n a l l y ,  the i n t e r a c t io n s  between f o re s te r s  and ru ra l  popula t ions 
have been l i m i t e d  to  p ro tec t ion  and p o l i c i n g  o f  the f o r e s t  resource, and 
t o  revenue c o l l e c t i o n  (Falconer,  1987). For example, at  independence in
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Senegal, the f o r e s t r y  a d m in is t ra t i o n  adopted a p o l i c y  towards f o re s t  
resources th a t  was b a s i c a l l y  p r o te c t i o n - o r ie n te d  (Gueye et  a l .,  1994), a 
s i t u a t i o n  t h a t  was common throughout much o f  West A f r i c a .  As access to  
f o r e s t  resources i s  reduced f o r  ru ra l  popu la t ions  through e x p rop r ia t ion  
by the s ta te  ( f o r  example the development o f  a na t iona l  park ) ,  
p r i v a t i s a t i o n  and encroachment, over-use degrades those access ib le  
resources th a t  remain (Arnold & Kanowski, 1993). This in  tu rn  has led to  
a general t rend towards g reater  re l ia n c e  on on-farm resources (Shepherd, 
1993a) and fo re s te r s  have th e re fo re  had to  rede f in e  the areas in  which 
they  work to  encompass a g r i c u l t u r a l  a c t i v i t i e s  in  the form o f  soc ia l  
f o r e s t r y  and a g r o f o r e s t r y . The balance between supp l ies  from t re e  stocks 
o f f - f a r m  and from managed and plan ted t rees  on-farm va r ies  w ide ly  w i th  
agroecosystem and pa t te rns  o f  land use. In the humid t r o p i c s ,  much o f  
the  supply o f  f o r e s t  products comes from areas o f  bush f a l l o w  or 
woodland in  less densely populated areas, such as in  Cross River State,  
and from the t re e  component o f  home gardens where pressure on the land 
i s  high, as i s  found in  Akwa Ibom State .  Farmer t re e  growing has 
th e re fo re  increased in  recent years in  a v a r i e t y  o f  agroeco log ica l  and 
land use s i t u a t i o n s  as the need f o r  on-farm supp l ies  o f  f o re s t  products 
becomes more press ing .  Fores ters  w i l l  always need t h e i r  pro fess iona l  
f o r e s t r y  expe r t ise ,  but specia l isms w i th in  t h i s  w i l l  change over t ime, 
and the inc reas ing  need f o r  a g ro fo re s t r y  and NTFP knowledge in recent 
years as on-farm t rees  become more impor tant  i s  an example o f  t h i s  
(Smith,  1994).
Because they re qu i re  lower inputs  o f  c a p i ta l  and labour than most o ther  
crops, and can prov ide a number o f  secondary products and serv ices ,  
t rees  can become an app rop r ia te  pa r t  o f  a farm system in  many areas. 
Work in t h i s  area by i n s t i t u t i o n s  such as ICRAF and I ITA has led to
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grea te r  involvement by fo re s te r s  in a g r i c u l t u r a l  development, and thus 
the need to  be equipped w i th  many s k i l l s  not  p re v io u s ly  thought to  be 
necessary in  f o r e s t r y  t r a i n i n g .
The f i r s t  generat ion o f  p ro je c ts  designed to  s t im u la te  and support  
p r i v a te  t ree  growing by farmers tended to  develop t r e e  growing as though 
i t  was i s o la te d  from many o f  the key a g r i c u l t u r a l  and socio-economic 
in f luences  on i t  (Arnold & Kanowski, 1993). Gradua l ly  p ro je c t s  began to  
develop w i th  t ree s  as pa r t  o f  an a g r i c u l t u r a l  system, but the re  were 
s t i l l  a la rge p ropo r t ion  o f  mismatches between in te r v e n t i o n  and needs. 
One o f  the major reasons f o r  t h i s  has been poor communication w i th  
farmers due to  a shortage o f  people t ra in e d  in  communication and 
extens ion s k i l l s ,  so t h a t  f o r e s t r y  extension programmes have tended to  
be top-down w i th  a one-way f low  o f  in fo rm a t ion  and a h ie ra r c h ic a l
r e la t i o n s h ip  e x i s t i n g  between extension agent and c l i e n t  (Falconer,  
1987). In c o n t ra s t ,  f o re s te r s  are now beginning t o  work toge ther  w i th  
a g r i c u l t u r a l i s t s  to  develop more appropr ia te  and p a r t i c i p a t o r y  extension 
systems which can make f u l l  use o f  ru ra l  peop le 's  s k i l l s  and produce 
app rop r ia te  methods w i th  which to  combat some major f o r e s t r y  and
a g r i c u l t u r a l  problems.
For indigenous knowledge systems, such as the cons tant  accumulat ion of  
ethnobotan ica l  knowledge, to  be mobi l ised as a resource to  meet 
development goa ls,  g rea te r  i n te r a c t io n  i s  needed between the users o f  
indigenous knowledge - ru ra l  res idents  - and s p e c i a l i s t s  cont rac ted  to  
design, ca r ry  out and evaluate  development p ro je c ts  (A lco rn ,  1995). This 
i s  e s p e c ia l l y  importan t w i th  ag ro fo res t ry  because much knowledge about
i t  i s  indigenous, not yet  documented, and covers a wide range o f  species
and environmental  cond i t ion s .  Formal a g ro fo re s t r y  research has only
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managed to  concentrate on a l im i te d  number o f  species and techniques,  
where as i t  i s  o f ten  poss ib le  to  document many d i f f e r e n t  indigenous 
a g ro fo re s t r y  combinat ions in  one geographical  area. For example seventy- 
two d i f f e r e n t  a g ro fo re s t r y  combinat ions have been observed among 
Panamanian Kuna farmers ( C a s t i l l o  & Beer, 1983). An approach where the 
knowledge and exper ience o f  both farmers and researchers i s  combined, is  
more l i k e l y  to  generate technolog ies which meet farmers needs. B iggelaar 
and Gold (1995) recommended, a f t e r  work in  Rwanda, t h a t  f u tu re  s tud ies  
o f  endogenous knowledge systems combine q u a l i t a t i v e  and q u a n t i t a t i v e ,  
p a r t i c i p a t o r y  and formal data c o l l e c t i o n  methods as they prov ide 
complementary perspect ives on a complex r e a l i t y .
The exper ience o f  the Senegalese f o r e s t r y  a d m in is t ra t i o n  (Gueye et  a l . ,  
1994) i l l u s t r a t e s  wel l  the process through which many f o r e s t r y
departments in  the South, such as Cross River State Fo res t ry  Department, 
are now working. A f t e r  independence in  Senegal the f o r e s t r y
a d m in is t ra t i o n  saw i t s  r o le  as one o f  p ro te c t io n ,  and i n t e r v e n t i o n  by 
f o re s te r s  was b a s i c a l l y  o f  a p a r a m i l i t a r y  s t y l e .  In the ea r ly  1970s, 
drought and d e s e r t i f i c a t i o n  forced a change in  a t t i t u d e ,  drawing 
a t te n t i o n  to  the need to  counter the environmental  damage being done to  
the c o u n t r y 's  na tu ra l  resources. The f o r e s t r y  s e rv ice  th e re fo re  
increased i t s  m i l i t a r i s t  response, and in t ime i t  became apparent t h a t  
t h i s  ac t ion  was inadequate.  Thus from the 1980s, lo ca l  popu la t ions were 
asked to  c o l la b o ra te  ex tens ive ly  w i th  the f o r e s t  se rv ice  and the 
prev ious  repress ive  a t t i t u d e  gave way to  a grea te r  focus on loca l
communit ies and t h e i r  r e la t i o n s h ip  w i th  the f o r e s t .  I n i t i a l  at tempts to  
gain community involvement were in  the form o f  top-down commands, and 
the loca l  popu la t ion  served as a vo lun ta ry  work force to  implement
programmes which, in  t h e i r  eyes, belonged to  the f o r e s t r y  se rv ice .
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However w i th  the development o f  a more p a r t i c i p a t o r y  approach, support  
from the government w i th  changes in  emphasis in  f o r e s t  laws r e a f f i rm in g  
the p r i v a t e  r i g h t  o f  ownership o f  t rees ,  and a programme of  education 
f o r  f o r e s t r y  o f f i c e r s ,  a par tnersh ip  f o r  sus ta inab le  f o r e s t r y  
development i s  g radu a l l y  being forged.
T r a d i t i o n a l l y ,  a g r i c u l t u r a l  research and extension have tended to  be two 
very separate aspects o f  a supposedly un i ted  approach (Manig, 1992). 
This convent iona l  s t r u c t u r e  i s  descr ibed by Hoskins (1994) (Figure 7.1) 
as a process w i th  separate research and extension cont inua th a t  need to  
be jo ined  by p ro fes s io na ls  working in the f i e l d .  Research, focused in 
l a b o ra to r ie s  or on research s ta t i o n  p l o t s ,  i s  o f ten  based on a set  o f  
assumptions and may t h e re fo re  not be re levan t  to  the problems farmers 
face. In Indonesia a dwarf coconut palm which produced more f r u i t ,  
matured e a r l i e r  and was eas ie r  to  harvest than loca l  v a r i e t i e s ,  was 
developed w i th ou t  consu l t ing  farmers.  The farmers however grew coconut 
palms as pa r t  o f  the upper s to rey  in  t h e i r  homegardens, the new v a r i e t y  
competed f o r  space reserved fo r  bananas and o ther  crops and produced 
more shade. E a r l i e r  and increased f r u i t  p roduct ion was o f  l i t t l e  value 
to  the household, b e t t e r  t h a t  the product ion  was more l im i t e d  over and 
extended over a longer per iod o f  t ime (Hoskins,  1987). Other examples o f  
weak l inkages between researchers,  e x te n s io n is ts  and farmers also e x i s t ,  
such as the case o f  r i c e  farming in the Dominican Republ ic descr ibed by 
Doorman (1991).  Without two-way communication farmers w i l l  not rece ive 
re levan t  ideas to  address t h e i r  problems, and researchers  w i l l  not  have 
the s a t i s f a c t i o n  o f  seeing t h e i r  r e s u l t s  prov ide usefu l  support  to  
farmers.  Pure ex tens ion,  f o r  example the development o f  messages to  f low  
from extens ion cent res  to  farmers,  i s  a lso a one way movement o f  
in fo rm a t io n .  There i s  r a re l y  p rov is ion  made w i t h i n  an extension
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Figure 7.1 T r a d i t i o n a l  l i n k s  between research and extens ion cont inua and 
farmers,  where the f low  o f  in fo rmat ion  i s  one-way, from researchers to  
farmers through extension agents (Hoskins, 1994).
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programme to  help farmers get messages to  researchers  and p o l i c y  makers 
(Osborn, 1995). A recent survey o f  one hundred and e igh t  ag ro fo res t ry  
ex tens ion p r o je c ts  revealed tha t  only 45% had some kind o f  impact 
eva lua t io n ,  most ly  look ing  at  the number o f  t ree s  p lan ted ,  area under 
a g ro fo re s t r y ,  and so on, ra the r  than at  i n d i c a to r s  o f  socio-economic or 
environmental impact (Scherr ,  1992), so there  was l i t t l e  opp o r tun i ty ,  
even in those p ro je c ts  w i th  an eva lua t ion  system, f o r  feedback from 
farmers to  be c o l le c te d .
However, as both research and extension are va luab le  development t o o ls ,  
Hoskins (1994) argues th a t  the answer i s  not to  do away w i th  them, but 
to  f i l l  the gap p rov id ing  a feedback to  and from var ious  po in ts  on the 
cont inuum. There must also be a melding o f  the formal research/ex tens ion 
cont inuum w i th  the farmers own research /ex tens ion  continuum to  form a 
more e f f e c t i v e  pa r tne rsh ip  between farmers and f i e l d  workers (Figure
7 .2 ) .  During the 1980s, ICRAF developed a ' fa rm ing  systems'  approach to  
on-farm a g ro fo re s t r y  research, based on the D&D methodology (see 3 .4 ) .  
However ICRAF researchers discovered t h a t  such c o n s u l t a t i v e  study 
embodies cons iderab le  l i m i t a t i o n s ,  summarised by Ra in t ree  (1994) as:
a) farmers and researchers o f ten  diverge in  problem p r i o r i t i z a t i o n ;  and
b) farmers and researchers o f ten  have d i f f e r e n t  s t r a t e g ie s  f o r  agreed 
p r i o r i t y  problems.
Gradual ly  such problems are being addressed and par tnersh ips  are 
beginning to  form as new research and extens ion programmes are 
experimented w i th .  In the ICRAF Annual Report 1994, emphasis i s  placed 
on c o l l a b o ra t i o n  w i th  farmers,  es p e c ia l l y  w i th  respect to  the se lec t ion  
o f  species on which to  ca r ry  out improvement breeding work. Some
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Figure 7.2 Research, extension and farmer cont inua l inked  together  w i th  
two-way in fo rm a t ion  channels in an at tempt to  c rea te  a system which 
produces ' c l i e n t - l e d '  s o lu t ions  to  lo ca l  problems (Hoskins,  1994).
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a g ro fo re s t r y  technolog ies  suggested by farmers have been es tab l ished  as
t r i a l s ,  but  the o v e ra l l  impression i s  t h a t  a g ro fo r e s t r y  research at
ICRAF i s  s t i l l  h ea v i l y  c o n t r o l l e d  by research s c i e n t i s t s  and not by 
loca l  people.  Ra in tree (1994) s ta tes  th a t  i t  i s  doub t fu l  whether any 
amount o f  improvement in  the c o n s u l ta t i v e  approach can be a s u b s t i t u t e  
f o r  lo ca l  p a r t i c i p a t i o n  from the outse t o f  the research and development 
process, and the fo l l o w in g  examples i l l u s t r a t e  ways in which 
c o l l a b o ra t i o n  i s  being achieved. In Kenya the Sarad id i  Rural Heal th Care 
P ro jec t  has a s t ra tegy  o f  c o l l a b o ra t i n g  w i th  people from var ious 
v i l l a g e s  to  ca r ry  out ag ro fo re s t r y  and to  teach s k i l l s  requested by the 
farmers.  In La t in  America, the Trop ica l  A g r i c u l t u r e  Centre f o r  Research 
and T ra in in g  (CATIE), has rec en t ly  hosted f o r  the f i r s t  t ime a workshop 
in  which farmers and researchers ta lked  toge the r  about how they can work 
w i th  each o ther  more e f f e c t i v e l y  (Hoskins,  1994). In eastern A f r i c a  a 
p ro je c t  supported by The Netherlands ( T r a d i t i o n a l  Techniques o f  
M ic roc l ima te  Improvement) works w i th  lo ca l  PhD candidates who are
members o f  loca l  i n s t i t u t i o n s  to  use indigenous te c h n ic a l  knowledge and 
community p a r t i c i p a t i o n  to  solve some o f  the l o c a l l y  i d e n t i f i e d  
a g r i c u l t u r a l  problems ( S t i g t e r ,  1995). Osborn (1995) descr ibes an On-
Farm Seed P ro jec t  operated from 1987-1992 in  Senegal and the Gambia 
which adopted a ' l e a rn in g  process approach' t o  seed development and 
d issemina t ion .  These are a l l  recent i n i t i a t i v e s  and are s t i l l  very much 
the excep t ion ,  but w i l l  help i n d e n t i f y  a b e t t e r  way forward so tha t  
research and extension  can prov ide more re leva n t  support  to  farmers and 
t h i s  in  tu rn  w i l l  be an e f f e c t i v e  too l  in  f o r e s t  conservat ion and in  
reducing land degradat ion.
I n d iv i d u a ls  as wel l  as i n s t i t u t i o n s  are becoming aware o f  the value of  
indigenous techn ica l  knowledge and innova t ion  through exper ience in  the
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f i e l d .  One example from Vanuatu (Barrance, 1995) descr ibes how a 
f o r e s t e r  working on an ODA-funded p ro je c t  v i s i t e d  an area, reported to  
be s u f f e r i n g  f rom a severe shortage o f  e a s i l y  a v a i l a b le  fuelwood and
from depleted s o i l  f e r t i l i t y ,  to  e s ta b l is h  an Acacia  demonstration p lo t  
t o  s t im u la te  i n t e r e s t  in  a community woodlot  p r o je c t .  I t  became ev ident 
on a r r i v a l  t h a t  t h i s  would not be an app rop r ia te  s o lu t i o n  to  the
problems, and t h a t  the v i l l a g e r s  themselves were making t h e i r  own 
e f f o r t s  to  respond to  changing loca l  c o n d i t io n s .  These inc lude a w e l l -  
de f ined and i n t r i c a t e  system of  land tenure ,  and an emphasis on the use 
o f  pe renn ia ls ,  p a r t i c u l a r l y  f r u i t  t rees ,  f o r  a number o f  v i t a l  fun c t io n s  
w i t h in  both the v i l l a g e s  and gardens. I t  was a lso  noted th a t  f o r  any
f o r e s t r y  i n te r v e n t io n s  t h a t  were c a r r ie d  ou t ,  a weal th o f  a l t e r n a t i v e s  
e x i s t  to  the few species normal ly favoured by f o r e s te r s .  Al though as yet 
no s o lu t i o n s  have been developed, f o re s te r s  and v i l l a g e r s  are now
working c lo s e ly  together  to  address the loca l  problems as the value o f  
v i l l a g e r s '  input  and loca l  in fo rm at ion  has been acknowledged.
7 .4  Review o f  c u r re n t  a g r ic u l t u r a l  and f o r e s t r y  extens ion  p ra c t ic e s  in  
Cross R iver S ta te
7.4.1 Extension a c t i v i t i e s  o f  CRADP
The Cross River A g r i c u l t u r a l  Development P ro jec t  (CRADP) was estab l ished  
in  1989 and i s  par t  o f  a country-w ide programme o f  a g r i c u l t u r a l  
development, i n i t i a t e d  in  1986 and descr ibed in  2 .3 .  CRADP encompasses 
many d i f f e r e n t  aspects o f  a g r i c u l t u r a l  p roduct ion such as food and cash 
crop produc t ion ,  animal husbandry, and f i s h e r i e s ,  and re la ted  a c t i v i t i e s  
and areas such as women in  a g r i c u l t u r e ,  agro-process ing ,  and storage. I t  
t r i e s  t o  mainta in  strong l i n k s  w i th  o ther  re levan t  government agencies
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such as f o r e s t r y ,  a g r i c u l t u r e  and v e te r in a ry  departments in an at tempt
to  l i n k  them more c lo s e ly  w i th  fa rmers '  a c t i v i t i e s .
The main t h r u s t  o f  CRADP i s  the Un i f ied  T ra in ing  and V i s i t  System (T&V) 
o f  extens ion where extension agents at tend t r a i n i n g  sessions each 
f o r t n i g h t ,  and then extend the messages learned to  the farmers dur ing 
the f o l l o w in g  two weeks. The technolog ies  to  be learned and extended are 
generated by the Technical Services Department which c a r r ie s  out 
research in  d i f f e r e n t  areas o f  a g r i c u l t u r e .  This approach to  extension 
has been w ide ly  c r i t i c i s e d  by many p ro fess io na ls  in  the South who 
disparage i t  as the ' t a l k  and van ish '  system (Rogers, 1989). Only a few 
eva lua t ions  o f  the e f fe c t i veness  o f  the T&V system have been c a r r ie d  
out .  Mathur and Pandey (1983) conducted a study in  Rajasthan, Ind ia  and 
concluded "The farmers had unfavourable a t t i t u d e s  toward the system 
where as V i l l a g e  Extension workers had a neu t ra l  a t t i t u d e . "  A more 
recent review o f  t h i r t y - t h r e e  extension p ro je c ts  plus a f u r t h e r  seventy-  
s i x  p ro je c ts  having an extension component, noted t h a t  the performance 
o f  the T&V system, ou ts ide  favourab le  areas, has gene ra l ly  been weak 
(F a r r ing ton ,  1994). Purce l l  (1993) l i s t s  the f o l l o w in g  fa c to rs  which 
have con t r ibu ted  to  the low success rates o f  T&V based p ro je c ts :
a) re tu rns  t o  extension are high on ly  i f  p r ices  are r i g h t  and
com^Tm^ntary serv ices are a v a i la b le ;  f r e q u e n t l y  these cond i t ions  are
not met e s p e c ia l l y  in  the more d i f f i c u l t  environments;
b) inadequate understanding o f  farming systems and o f  fa rmers '  
o p p o r tu n i t i e s  and c o n s t ra in ts  commonly means t h a t  recommendations are 
i nappropr i ate ;
c) the number o f  re levan t  messages f o r  d i f f i c u l t  environments is  
l im i t e d ,  and w i thou t  a steady stream o f  new techno log ies ,  the
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marginal re tu rns  to  successive v i s i t s  d im in ish  r a p id l y ;
d) cu r ren t  ex tens ion models are gene ra l l y  too expensive to  be maintained 
a f t e r  ou ts ide  f inance  i s  wi thdrawn;
e) the s p e c i f i c  needs, o p p o r tu n i t ie s  and c o n s t r a in t s  faced by women 
farmers have gen e ra l l y  been neglected;  and
f )  the 'con tac t  fa rmer '  mechanism r a re l y  works as we l l  as intended, and 
group o rgan isa t ion  has r a re l y  been a recognised component o f  
e x t e n s i o n i s t s ' a c t i v i t i e s .
The T&V system o f  extens ion however cont inues to  be used by a g r i c u l t u r a l  
extens ion agencies such as CRADP and i s  a good example o f  a p r o -a c t i v e ,  
top-down approach to  a g r i c u l t u r a l  development. This i s  i l l u s t r a t e d  by an 
examinat ion o f  the a g ro fo re s t r y  programme c u r r e n t l y  being c a r r ie d  out by 
CRADP as p a r t  o f  the U n i f ied  Extension System. A g ro fo res t ry  research 
t r i a l s ,  u s u a l l y  using exo t ic  t r e e  species such as Leaucaena 
leucocephala,  are designed at  the south eastern zonal headquarters in 
Umudike, Abia Sta te .  A l l  ADPs in  the zone then r e p l i c a t e  the t r i a l s  by 
r e c r u i t i n g  farmers t o  t r y  out the techno log ies  and species in t h e i r  farm 
p l o t s .  This i s  done in  th ree  stages as descr ibed by Atta-Krah and 
Francis (1987) and o u t l i n e d  below:
a) On-farm Research (OFR) stage -  dur ing which a g ro fo re s t r y  t r i a l s  are 
c a r r ie d  out by CRADP s t a f f  on farmers '  land. A l l  inpu ts  and labour 
are provided by CRADP so the t r i a l  at  t h i s  stage acts merely as a 
demonstrat ion p l o t ;
b) On-farm Adapt ive Research (OFAR) stage -  dur ing which inputs  are 
provided by CRADP, and land and labour are provided by the farmers 
who at tempt to  repeat the techniques shown in  the OFR stage; and
c) Small P lo t  Adopt ion Technique (SPAT) stage -  dur ing  which farmers are
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given no inpu ts  and are expected to  r e p l i c a t e  the t r i a l s  using t h e i r
own resources.
Al though the a g ro fo re s t r y  programme o f f i c e r s  s t a te  t h a t  the process is  
responsive to  fa rmers '  needs and th e re fo re  app rop r ia te  (Ateh-Abang, 
pers.  comm., 1993), i t  can be argued th a t  t h i s  i s  not the case. The
research t r i a l s ,  using e x o t i c  species and formal management systems, are 
designed by researchers based outs ide  the s ta te ,  and then at tempts are 
made to d u p l i c a te  these exac t ly  on farmers'  land. The on ly  in pu t  t h a t  
the farmer has throughout  the research process i s  t o  prov ide the land 
and labour necessary to  conduct the t r i a l s .  There i s  no po in t  dur ing the 
process at  which farmers are encouraged to  suggest in pu ts  or innova t ions  
t o  t r y  and modify the a g ro fo re s t r y  systems to  b e t t e r  s u i t  lo ca l
c ond i t ion s .  In f a c t  i f  farmers do in t roduce  m o d i f i c a t io n s  i n t o  the 
t r i a l s  on t h e i r  land, then the t r i a l  r e s u l t s  are not used and the t r i a l  
i s  counted as a f a i l u r e  because the o r i g i n a l  design was not copied
exac t ly .  This i s  a good example o f  the d i v i s i o n  between research,
extension and farmers suggested by Hoskins (1994) and discussed in  7.3 
above. I t  would seem th a t  the ex is tence o f  a programme such as CRADP i s  
an idea l  o p p o r tu n i t y  to  begin to  combine research, extension  and fa rmer-  
innovat ion  in  the development o f  app rop r ia te  a g r o fo re s t r y  systems, but 
as yet  such advantage has not been taken o f  the s i t u a t i o n .
7 .4 .2  Extension a c t i v i t i e s  o f  CRSFP and the Fores t ry  Department
T r a d i t i o n a l l y ,  f o r e s t r y  departments have played l i t t l e  or no pa r t  in 
extension work, ins tead l i m i t i n g  t h e i r  contac t  w i th  loca l  people to  
ac t ing  as p o l i c e  mon ito r ing  reserve boundar ies and t imber  p roduc t ion .  In 
Cross River State even these a c t i v i t i e s  were almost nonex is ten t  f o r  the
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years lead ing  up to  the incep t ion  o f  the CRSFP, and some v i l l a g e r s  who
were ha rves t ing  t imber  and farming in  f o r e s t  reserves sa id  t h a t  they did 
not know where the fo re s t  reserve boundary was, and t h a t  they had not 
seen any f o r e s t r y  department s t a f f  f o r  many years (Dunn pers comm, 
1993). With the s t a r t  o f  the CRSFP, one o f  the f i r s t  tasks o f  the 
f o r e s t r y  department was to  ' r e c la im '  the f o re s t  reserves which cover 
approximate ly  270 000 ha (Dunn et  a l ., 1994) by c le a r i n g  and remarking 
boundar ies and making the presence o f  f o r e s t  department s t a f f  in  the 
f i e l d  a more common occurrence. However, i t  was f e l t  by the p ro je c t  
implementors t h a t  t h i s  could not be done in  the t r a d i t i o n a l  way, t h a t  is  
by exc lud ing  the lo ca l  people from f o re s t  reserves merely by a c t in g  as 
f o r e s t  guards, but t h a t  in  order f o r  there to  be any success in  managing 
fo re s t  reserves the lo ca l  communities had to  be in vo lved .
The issue o f  i n v o lv i n g  loca l  communities as soon as poss ib le  in  f o re s t  
reserve management was addressed in  two ways. The f i r s t  o f  these was a 
se r ies  o f  workshops f o r  f o r e s t r y  department s t a f f  which at tempted to  get 
them to  re -e v a lu a te  t h e i r  ro les .  This was emphasised e s p e c ia l l y  by 
d iscuss ions which concluded th a t  the f o r e s t r y  department are custodians 
o f  the f o r e s t  f o r  the people o f  Cross River S ta te  so t h e re fo re  the
people should have a say in  how the fo re s ts  are managed and should 
b e n e f i t  d i r e c t l y  from them (Workshop Reports,  1991/2).  Many meetings
between v i l l a g e r s  and fo re s t  department s t a f f  have s ince  been held and 
much usefu l  and l i v e l y  discuss ion has taken place.  The second ac t ion  to  
be taken was t h a t  a review of  t imber  t a r i f f s  was c a r r i e d  out and new 
t a r i f f  ra tes  and laws were in troduced th a t  give a g rea te r  percentage o f  
the r o y a l t i e s  gained from t rees  being f e l l e d  and NTFPs being c o l le c te d  
to  the communit ies which e x is t  adjacent to  the f o r e s t  areas.
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The most successful  example o f  community involvement in  f o re s t  
management in  Cross River Sta te  is  a p ro je c t  t h a t  was i n i t i a t e d  by some 
s t a f f  o f  the CRNP in two support  zone v i l l a g e s  o f  the Nat ional  Park, but 
has been taken over by the CRSFP. The p ro je c t  s t a r t e d  when a WWF funded 
vo lun tee r  spent nine months in  the v i l l a g e s  o f  Old and New Ekuri which 
are located in  the support  zone o f  the CRNP and con t ro l  an area of  
approx imate ly  30 000 ha o f  la rg e ly  i n t a c t  community f o r e s t .  I n i t i a l l y  
the vo lun tee r  spent t ime he lp ing the v i l l a g e r s  to  develop a road to  the 
main highway, which i s  what they most wanted. The communit ies then 
requested help in  using t h e i r  f o r e s t  f o r  sus ta inab le  t imber  and NTFP 
product ion and the CRSFP was able to  t r a i n  a team o f  people from both 
Old and New Ekuri to  ca r ry  out s tock surveys in  the f o re s t  and to  
t h e re fo re  decide how many t rees  could be harvested each year w i thou t  
degrading the f o r e s t .  The communit ies have s ince s ta r te d  to  b u i ld  
br idges  f o r  t h e i r  road, formed a co -ope ra t ive  to  deal w i th  the 
harves t ing  and sa le  o f  t imber and NTFPs, and have se lec ted some members 
who took  pa r t  in  a t r a i n i n g  course on the use o f  chainsaws f o r  f e l l i n g  
and conversion o f  t im ber .  In t h i s  way con t ro l  o f  the f o r e s t  has remained 
t o t a l l y  in the hands o f  the communit ies and they have not had to  s e l l  
out  to  a la rge  t imber  company who would thorough ly  degrade the area, in 
order  t o  gain p r o f i t  from t h e i r  resource. The v i l l a g e r s  also r e a l i s e  the 
t o u r i s t  p o te n t ia l  o f  such a p ro je c t  and plans are being made to  b u i l d  a 
guest house w i t h in  Old Ekur i ,  adding one more s ide to  a m u l t i f a ce ted  
community-led f o r e s t  development i n i t i a t i v e  (Dunn et  a / . ,  1996).
Other f o r e s t  department extension a c t i v i t i e s  are s t i l l  very much in  
t h e i r  in fancy .  Two sen ior  f o re s t  department s t a f f  have at tended an 
a g ro fo re s t r y  t r a i n i n g  course at  ICRAF in  Kenya, and they, w i th  the help 
o f  the author ,  have held a number o f  a g ro fo re s t r y  and extension t r a i n i n g
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sessions f o r  f o re s t  department f i e l d  s t a f f .  As a r e s u l t ,  a number o f
Forest  Charge O f f ices  are now beginning to  implement ag ro fo re s t r y  or
t re e  p la n t in g  programmes which invo lve  the f o re s t  o f f i c e r s  ac t ing  as 
extens ion agents ra the r  than as f o re s t  guards. In Obudu Forest Charge in  
the nor th  o f  Cross River S ta te ,  d iscuss ions w i th  Igwo v i l l a g e  have 
resu l ted  in  the development o f  a small a g ro fo re s t r y  p ro je c t  i n i t i a l l y  
using M i l i c i a  excelsa,  E lae is  guineens is  ( o i l  palm), C i t ru s  spp. and
I r v i n g i a  gabonensis (bush mango) which were se lec ted  by the community. 
In Akpet Forest  Charge a small nursery i s  being developed to  produce 
t re e  and NTFP seedl ings w i th  d i r e c t  involvement o f  lo ca l  communit ies.
One o f  the major o b jec t iv es  o f  the CRSFP was to  produce a S t ra te g ic  
Management Plan f o r  the sus ta inab le  development, conservat ion  and 
management o f  the fo re s ts  o f  Cross River S ta te .  This invo lved a 
programme o f  data c o l l e c t i o n  which included a f o r e s t  inven to ry  to
est imate standing t imber  stocks,  a survey o f  NTFP use in  the s ta te ,  and 
a number o f  smal ler  p ro je c ts  examining t imber  conversion methods and 
ra tes ,  a g ro fo re s t r y  p o t e n t ia l s  and p la n ta t i o n  s ta tu s .  A document was 
produced which contained recommendations o f  ac t ions  and gu ide l ines  f o r  
sus ta inab le  management o f  f o re s ts ,  based on community p a r t i c i p a t i o n  
(Cobham e t  a h ,  1994). Un fo r tuna te ly ,  al though a repo r t  on a g ro fo re s t r y  
a c t i v i t i e s  in Cross River State was produced as pa r t  o f  the s t r a t e g i c  
management planning process, the plan inc ludes very few suggestions f o r  
a g r i c u l t u r a l  i n t e n s i f i c a t i o n  as one o f  i t s  s o lu t i o n s  to  the problem o f  
f o r e s t  loss  in  the s ta te ,  even though one o f  the f i n d in g s  o f  the surveys 
was t h a t  91% o f  f o re s t  loss between 1972 and 1991 has been due to  
c learance f o r  farming. This i s  a good example o f  the problem h ig h l ig h te d  
by Budelman (1991) where f o r e s t r y  and a g r i c u l t u r a l  a c t i v i t i e s  are yet  to  
be comfo rtab ly  combined in  the minds o f  many development p ro fess iona ls .
296
Ch.7 A g ro fo res t ry ,  extension and f o r e s t  conservat ion
I t  would seem th a t  a g r i c u l t u r a l  i n t e n s i f i c a t i o n  i s  not seen as a 
' f o r e s t r y  s o l u t i o n ’ to  d e fo re s ta t io n ,  and th e r e fo re  has not been 
addressed but ra the r  has been l e f t  in the hands o f  the a g r i c u l t u r a l i s t s  
who may have d i f f e r e n t  reasons f o r  i n t e n s i f y i n g  a g r i c u l t u r a l  product ion .
7 .4 .3  Extension a c t i v i t i e s  o f  CRNP
A g r i c u l t u r a l  and a g ro fo re s t r y  development and extension  were major 
components in the i n i t i a l  Cross River Nat ional  Park documents, as pa r t  
o f  an in te n s iv e  ru ra l  development programme in  the support  zone o f  the 
park.  The main o b je c t iv e s  o f  the Support Zone Development Programme 
were:
a) to  prov ide i n d i r e c t  compensation f o r  the loss o f  access to  the Park;
b) to  improve t r a d i t i o n a l  farming systems;
c) to  educate the people in  the p r i n c i p l e s  o f  s u s ta in e d - y ie ld  f o re s t  
management; and
d) to  in vo lve  the communities in  the development o f  the Park.
(Ca ldeco t t  et  a l 1989:38)
In the Land Eva lua t ion and A g r i c u l t u r a l  Recommendations repo r t  (Hol land 
et  a h ,  1989) d e t a i l s  o f  proposed programmes are given and the major 
o b je c t i v e  i s  s ta ted  as being to  increase a g r i c u l t u r a l  product ion w i thou t  
conver t ing  yet  more land from f o r e s t .  D e ta i ls  o f  a number o f  d i f f e r e n t  
op t ions  are given such as an a g ro fo re s t r y  programme using a l l e y  fa rming,  
planted fa l l o w s  and in te rc ro p p in g ,  development o f  sm a l l -h o lde r  o i l  palm 
and cocoa p la n ta t io n s ,  and l i v e s to c k  development. Throughout the plan 
emphasis i s  placed on the need to  reduce f o r e s t  c learance, the 
ob je c t i v e s  and methodologies th e re fo re  being se lec ted  by the CRNP s t a f f
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w i th  no c o n s u l ta t i o n  w i th  v i l l a g e r s  in  the Support Zone as to  t h e i r  
needs and des i res .  For example, the plan f o r  a g r o fo re s t r y  in te r v e n t io n s  
(Okafor,  1989) i s  based on a few methodologies and e x o t i c  t r e e  species,  
c e n t ra l i s e d  t re e  nu rse r ies ,  and extension workers teach ing farmers about 
a g ro fo re s t r y .  In p r a c t i c e ,  l i t t l e  o f  the 1989 plans have been executed 
in  the support  zone, due to  management and fund ing problems w i t h in  the 
CRNP s t ru c tu r e .  The major t h ru s t  o f  the CRNP Support Zone programme so 
f a r ,  has been the r a i s i n g  o f  environmental awareness in  the v i l l a g e s  
sur rounding the Nat ional  Park, through schools c lubs ,  new s le t te rs ,  
magazines and workshops. The author c o n t r ib u te d  to  the programme 
r e g u la r l y ,  one example o f  t h i s ,  a se r ies  o f  cartoon s t r i p s  f o r  Pangol in  
the q u a r t e r l y  CRNP magazine, i s  shown in Appendix N. The v i l l a g e r s  are 
yet  to  rece ive  compensation f o r  the loss o f  access to  la rge  areas o f  
f o r e s t  and as such fe e l i n g s  w i th in  the support  zone communit ies are 
c u r r e n t l y  ambivalent or even a n tago n is t ic  towards CRNP.
Recent changes in  the CRNP management s t r u c tu r e ,  t h a t  i s  the d i v i s i o n  o f  
the park i n t o  two the separa te ly  managed d i v i s i o n s  o f  Oban and Okwangwo, 
have meant t h a t  many o f  the o r i g i n a l  ru ra l  development programmes have 
been rev ised .  In the Okwangwo d i v i s i o n  the support  zone v i l l a g e s  have 
been grouped i n to  c e l l s  o f  between three and f i v e  communit ies,  each o f  
which i s  served by a CRNP extension agent w i th  a con tac t  farmer in each 
v i l l a g e  (F igure  7 .3 ) .  The CRNP extension agents act  as pa r t  o f  the CRADP 
system, t h a t  i s  they at tend t r a i n i n g  sessions each f o r t n i g h t  and then 
extend the techno log ies  or lessons learned dur ing  the f o l l o w in g  two 
weeks. The ex tension agents are the re fo re  not a c t in g  in  response to  
requests from communit ies or farmers, but are ins tead teaching messages 
chosen by the CRADP T ra in ing  and V i s i t  programme and which are the same 
throughout the s ta te .  No at tempt has been made to  respond to  lo c a l i s e d
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agro-envi ronmenta l  or socio-economic c ond i t ions  or to  take account o f  
s p e c i f i c  needs or requests o f  the farmers.
Figure 7.3 CRIMP contac t  po in t  s ign on the main t ra c k  en te r ing  Abo Mkpang 
v i l l a g e ,  Okwangwo D iv is io n ,  November 1993 (Photo:  the au thor ) .
7.5 Which way forward f o r  more successful a g r ic u l t u r a l  change and fo re s t  
conserva tion?
From the po in ts  o f  view o f  the f o re s t  and a g r i c u l t u r a l  departments, 
CRSFP, CRNP and CRADP, a g r i c u l t u r a l  i n t e n s i f i c a t i o n  has the p o te n t ia l  to  
address the major problems o f  inc reas ing  pressure f o r  a g r i c u l t u r a l  land 
and f o re s t  loss .  A g r i c u l t u r a l  i n t e n s i f i c a t i o n  could also address many o f  
the more s p e c i f i c  but re la ted  problems o u t l i n e d  by the v i l l a g e r s  
^ themselves such as reduct ion in  f a l l o w  leng th ,  f i e l d s  being s i tu a te d
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f u r t h e r  from the v i l l a g e  and poor y ie ld s .  However, as i l l u s t r a t e d  w i th  
the Ekuri p r o je c t ,  o u t l i n e d  in  7 .4 .2 ,  problems which are perceived by 
the v i l l a g e r s  as being the most immediate, may not even appear on the 
development wo rke r 's  l i s t  o f  concerns.  I t  i s  t h e re fo re  impor tant  t h a t  
a g r i c u l t u r a l i s t s ,  f o re s te r s  and c o n s e rv a t io n is ts  are prepared t o  widen 
t h e i r  s k i l l s  to  encompass soc io logy  and ru ra l  development, and to  become 
par tners  w i th ,  instead o f  teachers o f ,  the v i l l a g e r s .  Packages to  be 
given to  extens ion workers to  dispense in  communities should be produced 
in  such a way t h a t  they  are f l e x i b l e  and re a c t iv e  to  the communities'  
des i res ,  ra th e r  than r i g i d  and p r o -a c t i v e  in  na ture  as has been common 
in  the past.  In t h i s  way extension workers w i l l  have the t o o ls  which 
w i l l  enable them to  be more recep t ive  to  the communit ies'  most immediate 
needs, and be able to  respond to  them, at  le a s t  in  p a r t .  This should 
help the development o f  t r u s t  and conf idence between communities and 
extens ion workers to  take place, which w i l l  in  tu rn  make loca l  people 
more recep t ive  to  ideas and assistance as they are o f fe red .  P ro jec ts  
should be perceived as dynamic in  which research and extens ion are par t  
o f  the same process, and as such should be a per iod o f  lea rn ing  f o r  both 
communit ies and extens ion workers who w i l l  e v en tua l l y  be able to  combine 
both indigenous and formal s c i e n t i f i c / t e c h n i c a l  knowledge to  produce an 
extension package which i s  l o c a l l y  re levan t .  Osborn (1995:7) summarises 
t h i s  type o f  approach when discuss ing the extension  methodologies used 
in  Senegal and The Gambia in  an On-Farm Seed P ro jec t :
" . . . t h e  p a r t i c i p a t o r y  extension approach invo lves  extensive 
d ia logue w i th  farmers to  assess t r a d i t i o n a l  p roduct ion systems 
before  modif ied p rac t ices  or technolog ies  are i d e n t i f i e d  and 
proposed. The ro le  o f  the extension agent i s  no longer merely 
' techno logy t r a n s f e r '  but ra the r  to  f a c i l i t a t e  a two-way exchange 
o f  in fo rm at ion  and p r i o r i t i e s  between the e x te n s io n is t  and 
f a rm e rs . "
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As can be seen in  7 .4 .1 -3 ,  the c u r ren t  methodologies employed in  ru ra l  
development in  Cross River Sta te  are g en e ra l l y  not f l e x i b l e  or 
p a r t i c i p a t o r y  in  na ture ,  and have so f a r  achieved on ly  l im i t e d  success, 
e s p e c ia l l y  in  the area o f  reducing f o re s t  loss .  U n fo r tuna te ly ,  as 
discussed in  g rea te r  d e t a i l  in  Chapter 8, t r a i n i n g ,  e s p e c ia l l y  o f  j u n i o r  
s t a f f  ( i e .  those most l i k e l y  to  be working in  the f i e l d )  i s  not usua l ly  
given fund ing p r i o r i t y .  Therefore  'on the job t r a i n i n g '  should be an 
inheren t  p a r t  o f  any extension packages t h a t  are developed, and c le a r  
gu ide l ines  as to  the approach requ i red  f o r  the success o f  open-ended, 
p a r t i c i p a t o r y  development programmes should be prov ided.  I t  i s  to  t h i s  
end t h a t  a framework f o r  use by f i e l d  workers,  and by planners and 
sen ior  s t a f f  when cons t ru c t in g  developement programmes, has been 
developed ta k in g  both c u r ren t  debate and personal f i e l d  exper ience in to  
account,  and i s  shown in  d e t a i l  in  Chapter 8.
7.6 Conclusions
Several conc lus ions  can be drawn from t h i s  chapter ,  both about the 
cu r ren t  debate and consequent change o f  d i r e c t i o n  t h a t  i s  occur r ing  in  
the f i e l d  o f  a g r i c u l t u r a l  and f o r e s t r y  research and development in  the 
South, and, more s p e c i f i c a l l y ,  about the c u r ren t  s ta te  o f  conservat ion  
and development p ro je c ts  in  Cross River State.
■ There has been an increase in  pressure f o r  a g r i c u l t u r a l  land in  recent 
years due mainly  to  immigra t ion  from neighbour ing s ta tes  and a 
reduc t ion  o f  a v a i la b le  land area through Forest  Department and CRNP 
ac t i  v i  t i  e s .
Al though the re  i s  an awareness among loca l  people o f  the changing
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s i t u a t i o n  regarding farm land, as yet  few people in  Cross River State 
are ta k in g  ac t ion  to  address the problems caused by such changes.
■ The wide indigenous knowledge o f  species,  techno log ies  and loca l  
environmental  cond i t ion s  i s  an important source to  be tapped dur ing 
e f f o r t s  to  develop improved farming p ra c t ic e s ,
■ Foresters ,  ex tens ion workers and c o n s e rv a t io n is ts  are beginning to  
develop ways in  which o n -s ta t i o n  research, on-farm research and 
extens ion programmes can be t r u l y  i n t e r - l i n k e d  and are thus more 
e f f e c t i v e  in adapt ing the ru ra l  s i t u a t i o n  to  changing c o n d i t io n s .
" As ye t few examples e x i s t  in  Cross River State o f  the  move towards 
g rea te r  p a r t i c i p a t i o n ,  but e a r ly  stages o f  some p r o je c t s  are 
promi si  ng.
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CHAPTER 8
New ways fo r w a r d  f o r  r u r a l  d e v e lo p m e n t and f o r e s t  
c o n s e r v a t i  o n .
8.1 In t r o d u c t io n
This chapter begins in  Sect ion 8.2 w i th  the p resen ta t ion  o f  a 
t h e o r e t i c a l  conclus ion to  the study in  an at tempt t o  examine the reasons 
why the research was c a r r ie d  out and to  exp la in  the d i r e c t i o n  t h a t  i t  
took.  This i s  fo l lowed in  Sect ion 8.3 by a d iscuss ion  o f  the need f o r  
s imple,  o n - the - job  t r a i n i n g  methods f o r  f i e l d  s t a f f  in  f o r e s t r y ,  
a g r i c u l t u r a l  and conservat ion  p ro je c ts .  In response to  t h i s  need, the 
development and d e s c r ip t i o n  o f  a framework f o r  use by extension workers 
in  at tempts to  address problems experienced by loca l  communit ies mainly 
as a r e s u l t  o f  in c reas ing  pressure f o r  a g r i c u l t u r a l  land, takes place.  
The chapter concludes w i th  some po in ts  to  be noted from Chapter 8, 
fo l lowed by some general conc lus ions,  w i th  spec ia l  a t t e n t i o n  being paid 
t o  the p r a c t i c a l  a p p l i c a t i o n s  o f  the r e s u l t s  from t h i s  study.
8.2 Theore t ica l  cons ide ra t ions
Throughout the t h e s is ,  one o f  the main ideas examined has been the move 
away from science-based and led a g r i c u l t u r a l  research and development 
towards he lp ing  loca l  farmers themselves to  adapt cu r ren t  farming 
systems to  s u i t  the changing environment.  The p o s s i b i l i t y  o f  
a g r i c u l t u r a l  and f o r e s t r y  research and extension  to  be l o c a l l y  managed 
and farmer-run has been acknowledged f o r  many years.  Timberlake 
(1988:195) s ta tes  t h a t :
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" . . . t h e  d i r e c t i o n  o f  A f r i c a ' s  a g r i c u l t u r e  can no longer come from 
Washington, Par is and London. I t  cannot even come from Lagos,
Harare and Na i rob i .  I t  must be run l a r g e ly  by farmers,  and by
t h e i r  o rgan isa t ions ,  w i th  the help and support  o f  the aid
agencies and the governments and the research s ta t i o n s .  This 
help must be de l ive red  in  small packages, ra th e r  than a few
big  dams and big p la n ta t i o n s .  And these packages must be de l ive red
w i th  great h u m i l i t y  by people who work c lo s e ly  w i th  farmers,people 
who do not mind when the packages are shaken up and rearranged 
and perhaps used in  a way t h a t  the d e l i v e re r s  had not qu i te  
i ntended."
In 1980 Brokensha et  a l . brought together  a set  o f  case s tud ies  and
argued the need f o r  g rea te r  understanding o f  loca l  knowledge in  planning 
and implement ing development a c t i v i t i e s .  In 1989, a f t e r  a meeting o f  
some f i f t y  na tu ra l  and soc ia l  s c i e n t i s t s  in  1987, the book Farmer F i r s t :  
Farmer Innova t ion  and A g r i c u l t u r a l  Revo lu t ion  was publ ished (Chambers et  
a l . s 1989) arguing th a t  the approaches and methods o f  t r a n s fe r  o f
technology used in  ru ra l  development p ro je c ts  do not f i t  the resource-  
poor farming o f  the South, and s t ress ing  the a b i l i t i e s  o f  resource-poor 
farmers to  innovate.  Succeeding growth in  the a p p l i c a t i o n  o f  indigenous 
knowledge and s k i l l s  to ru ra l  research and development i s  ev ident from 
the establ ishment  o f  a number o f  i n t e r n a t i o n a l ,  re g io n a l ,  and na t iona l  
networked indigenous knowledge resource cent res .  Scoones and Thompson 
(1994) a t t r i b u t e  some o f  the rad ica l  r e - t h i n k in g  o f  the r o le  o f  farmers 
and p ro fess iona ls  in a g r i c u l t u r a l  research and extens ion,  to  the ideas 
put forward in  Farmer F i r s t .  Walker et  a l  (1995) a t t r i b u t e  the increase
in  a c t i v i t y  in  t h i s  d i r e c t i o n  to :
a) The demonstrable need to  t a rg e t  research to  c l i e n t  needs more 
e f f e c t i v e l y  i f  the re s u l t s  o f  research are to  achieve high 
ra tes  o f  adopt ion;
b) A r i s e  in  the importance accorded to  e th ic a l  issues r e l a t i n g  to
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p a r t i c i p a t i o n  and power; and,
c) The recogn i t ion  t h a t  indigenous knowledge, p a r t i c u l a r l y  in
r e la t i o n  to  a g ro fo re s t r y ,  may be a powerful resource in  i t s  own 
r i g h t  and complementary to  knowledge a v a i la b le  from s c i e n t i f i c  
sources.
What both arguments show however i s  t h a t  the re  has been a move in  the 
la s t  few years towards g rea te r  farmer p a r t i c i p a t i o n  in  ru ra l  
development, but  key areas remain a chal lenge f o r  research and 
development p r a c t i t i o n e r s  (Scoones and Thompson, 1994). A v a r i e t y  o f  
approaches to  b e t te r  t a rg e t i n g  research to  c l i e n t  needs has been 
espoused, the d e f in in g  fe a tu re  o f  a l l  o f  these being some form o f  
i n t e r a c t i o n  w i th  t a rg e t  communities dur ing p ro je c t  p lanning and 
implementat ion,  and a focus on the resources and preferences o f  the 
t a rg e t  groups (Holden & Joseph, 1991). As ye t ,  ac t ions  to  move towards 
s i t u a t i o n s  where loca l  con t ro l  i s  the norm are s t i l l  few. However, as 
more development workers and w r i t e r s  become invo lved in t h i s  way o f  
t h in k in g  and the debate is  i n t e n s i f i e d ,  p ro je c ts  are beginning to  have 
rea l  community p a r t i c i p a t i o n  from the ou tse t ,  ra the r  than merely paying 
l i p  se rv ice  to  the idea o f  l o c a l l y  led research and development (eg. see 
7 .4 .2 ) .
In  many cases the need f o r  e a r l y  loca l  p a r t i c i p a t i o n  i s  r e a l i s e d ,  but 
f u l l  p a r t i c i p a t i o n  throughout the p ro je c t  does not take place and 
Scoones and Thompson (1994) s t ress  t h a t  there  i s  a danger t h a t  
' p a r t i c i p a t i o n *  becomes t r i v i a l i z e d  by g l i b  gen e ra l i s a t io n s  and 
s loganeer ing.  For example, Tonye e t  a l . (1994) descr ibe a p ro je c t  in
Cameroon where inpu t  from the communit ies occurred at  an e a r ly  stage,  in  
the form o f  household surveys gather ing data on farming systems and
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a g r i c u l t u r a l  c o n s t r a in t s ,  but  Walker e t  a l . (1995) suggest t h a t  t h i s
kind o f  p a r t i c i p a t i o n  i s  e s s e n t i a l l y  passive ( i e .  responding to  requests 
f o r  in fo rm a t ion )  ra the r  than a c t i v e .  The same can be said about the
e a r l i e r  stages o f  t h i s  s tudy,  where due to  the nature o f  the intended 
end product ,  in fo rm a t ion  c o l l e c t i o n  took place a f t e r  the major research 
d i r e c t i o n  had a lready  been decided. In the Cameroon example (Tonye et  
a l . ,  1994), the species and techno log ies  employed to  address the 
a g r i c u l t u r a l  c o n s t ra in ts  were se lec ted and experiments designed by 
ou ts ide  researchers.  The on ly  inpu t  from farmers l a t e r  in the p ro je c t  
appeared to  be the use o f  t h e i r  labour and land to  ca r ry  out p re­
designed experiments,  and fa rm e r - led  innovat ions  were not encouraged. In 
the CRADP example c i t e d  in  7 .4 .1 ,  farmer involvement was only to  p rov ide 
land and labour  f o r  t r i a l s  designed and managed by researchers.
In the past,  the promot ion o f  mul t ipurpose t rees  and shrubs to  meet 
peop le 's  immediate needs was o f ten  considered the key to  e f f e c t i v e  
ac t ion  (Postel  & Heise, 1988). Convent ional approaches and methods 
however have o f ten  produced ' l i m i t e d  success' and in troduced 
technolog ies  o f  'best  be t '  species have not been enough (Ay l ing ,  1991). 
Foresters and a g r i c u l t u r a l i s t s  working w i th  sm a l l -sca le  farmers need to  
know what t h e i r  c l i e n t s  want ( i f  any th ing) ,  what t h e i r  o b jec t iv es  and
goals are,  how and why they use t rees ,  how they make a l i v i n g  -  to
develop a 'user p e r s p e c t i v e 1 and see the issues through the fa rmers '  
eyes (Rocheleau, 1987). Ra in t ree (1994) summarizes the at tempts by 
a g ro fo re s t r y  i n s t i t u t i o n s  to  take account o f  t h i s  need w i th  the 
development o f  on-farm a g ro fo re s t r y  research in  the ea r ly  1990s, and 
concludes t h a t  r i g i d l y  c o n t r o l l e d  experimental  designs favoured by ICRAF 
and o the r  formal a g r o fo re s t r y  research i n s t i t u t i o n s  are l i k e l y  t o  be too 
d e l i c a te  and o v e r - s im p l i f i e d  to  be o f  much use in  on-farm research and
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would be best l e f t  t o  o n -s ta t i o n  researchers.  The conclus ion o f  t h i s  
work i s  t h a t  on-farm research should be used to  answer quest ions o f  
'how?' and 'why?' farmers are able t o  adopt c e r ta in  techno log ies ,  
the re fo re  not a l low ing  the ac tua l  development o f  the a g ro fo re s t r y  
systems to be in  the hands o f  the farmers.  Biggs (1995) however argues 
tha t  research s t a t i o n  a c t i v i t i e s  should be used in  combinat ion w i th  
' f o rm a l '  s oc ia l  and na tu ra l  science v i l la g e -b a s e d  research, and 
' i n f o r m a l '  s e le c t i o n ,  exper imenta t ion and o ther  research a c t i v i t i e s  o f  
farmers,  v i l l a g e  a r t i s a n s ,  e tc .  Mahlako (1993) s ta tes  t h a t  a g ro fo re s t r y  
p ro je c ts  have to  generate dec is ions  on spec ies,  s i t e  f u n c t io n ,  
arrangement, management performance and inputs  f o r  each new area and 
th a t  l o c a l i s e d  research o f  t h i s  k ind i s  most e f f i c i e n t l y  c a r r i e d  out in  
c lose c o l l a b o ra t i o n  w i th  farmers.
An example o f  a long es tab l ished  a g ro fo re s t r y  p r o je c t ,  considered to  be 
one o f  the most successfu l  o f  i t s  t ime, i s  a USAID funded p ro je c t  in  
H a i t i  (Bann is te r  & Josiah,  1993). Al though the p r o je c t  has evolved over 
the years to  in co rpo ra te  more elements o f  a con t inua l  ' l e a rn in g  process 
approach' ,  the re  are s t i l l  a number o f  c r i t i c i s m s  which can be le v e l l e d  
at  i t  which show th a t  i t  was led very much by o u ts id e r  p ro fess io na ls  
ra ther  than by p a r t i c i p a t i n g  farmers.  Farmers invo lved in  the p r o je c t ,  
se lected by the N.G.O. 'a n im a to rs ' ,  were not the 'poores t  o f  the poor '  
as th a t  c lass  has no land and a l l  p ro je c t  i n te r v e n t i o n s  were designed to  
improve land p r o d u c t i v i t y .  The r e la t i o n s h ip  between f i e l d  s t a f f  and 
farmers appeared not to  be t h a t  o f  col leagues working toge ther  to  
develop approp r ia te  a g ro fo re s t r y  i n te r v e n t i o n s .  Instead a l i s t  o f  
ag ro fo re s t r y  op t ions ,  developed away from the p r o je c t  area, was 
presented to  farmers,  ra the r  than them working w i th  the techn ic ians  to  
develop l o c a l l y  appropr ia te  a g ro fo re s t r y  techniques.  In summary, at  the
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ou tse t ,  the p r o je c t  had agenda-dr iven, top-down c h a r a c t e r i s t i c s ,  but  as 
i t  has progressed and more inpu t  from farmers has been inc luded,  the 
in te r v e n t io n s  have become more fa rm er - led .  For example, many l o c a l l y  
requested, indigenous t re e  species are now included in  the range grown 
in  p ro je c t  nu rse r ie s ,  ra the r  than being l im i t e d  to  the ten e x o t i c
species t h a t  the p r o je c t  s ta r te d  w i th .
The need f o r  p a r t i c i p a t i o n  and support  from loca l  people f o r  the success
o f  conservat ion  p ro je c ts ,  ra th e r  than development p ro je c ts ,  i s  a lso 
being recognised. B e rk m i l le r  (1992) has produced a handbook f o r  
environmental  educat ion in  which the importance o f  developing f r i e n d l y  
and c o n s t ru c t i v e  r e la t i o n s h ip s  w i th  communit ies before any conserva t ion  
work begins,  i s  emphasised; al though the sec t ion  i s  e n t i t l e d  'The Local 
People Problem',  so some negat ive a t t i t u d e s  or a f e e l i n g  o f  s u p e r i o r i t y  
are also being put forward.
I t  i s  now w ide ly  accepted t h a t  farmers are c ons tan t ly  c a r ry ing  out t h e i r  
own research in  order  to  make best use o f  the changing environment and 
farming c ond i t ions  (Richards,  1985, 1994; Dixon, 1990; M i l l a r ,  1994).
For example, the T iv  o f  N ige r ia  c o n t i n u a l l y  evaluate new p lan ts  f o r  
eco log ica l  requirements,  as we l l  as s u i t a b i l i t y  o f  food f o r  lo ca l  
processing and d ie t  (McCorkle et  a l ., 1988) and farmers o f  Sanando, Mali 
are always exper iment ing or adapt ing methodologies to  cope w i th  the high 
v a r i a b i l i t y  and u n p r e d i c t a b i l i t y  c h a r a c t e r i s t i c  o f  t h i s  sem i-a r id  area 
(Stolzenbach, 1994). In areas where change i s  occu r r ing  s low ly ,  or  took 
place a long t ime in the past ,  farmers have o f ten adapted wel l  i n  order  
t h a t  they can cont inue to  produce enough food f o r  t h e i r  f a m i l i e s .  This 
i s  apparent in south eastern N ige r ia  where complex home garden systems 
have been developed by farmers in Akwa Ibom Sta te  t o  make best use o f
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the now very l i m i t e d  land area av a i la b le  per f a m i ly  (Okafor & Fernandes, 
1987), such as those found in  Obiokpok dur ing t h i s  study.  In Indonesia,  
farmers have ded icated e f f o r t  to  success fu l ly  i n t e g r a t i n g  a g r i c u l t u r a l  
systems w i th  Imperata  grasslands t h a t  a g r i c u l t u r a l  extension agents 
c la im  can on ly  be managed by removing the Imperata through the use o f  
expensive inpu ts  (Dove, 1987). In areas, such as many pa r ts  o f  the study 
area, where change i s  tak ing  place too q u ic k l y  f o r  farmers to  be able to  
develop more app rop r ia te  systems in  t ime to  a l l e v i a t e  the r e s u l t i n g  
a g r i c u l t u r a l  problems, ou ts ide  in te rv e n t io n  i s  use fu l  in  acce le ra t in g  
the n a t u r a l l y  evo lv ing  farming adapta t ions.  However, throughout the
process o f  research and development, s ig h t  should not be lo s t  o f  the
f a c t  t h a t  i t  i s  the loca l  people who are experienced and knowledgeable 
about t h e i r  own areas, and t h a t  i t  i s  th e re fo re  they who should d i r e c t  
the research from the ou tse t .  Rural people, t y p i c a l l y ,  have too l i t t l e  
involvement in  most p ro je c t s ,  t h e i r  f i r s t  o p p o r tu n i t y  usua l l y  coming at  
the implementat ion stage (Hoare & Crouch, 1988). Even in  farming systems 
research where one expects a good deal o f  farmer p a r t i c i p a t i o n ,  farmers 
o f te n  end up as passive p layers  (Fa r r ing ton ,  1989).
The move towards g reater  lo ca l  p a r t i c i p a t i o n  i s  a slow process. Often 
s t a f f  o f  government i n s t i t u t i o n s  such as f o r e s t r y  and a g r i c u l t u r e  
departments (eg. Cross River  State Fores t ry  Department) have received 
' t r a d i t i o n a l '  educat ion,  l i n k e d  to  Western science (Compton, 1989) and
to  weal th ,  power and p res t ige  (Chambers, 1983), which re in fo rc e s  
es tab l ished  negat ive a t t i t u d e s  towards indigenous peoples and t h e i r  
knowledge ( S I i k k e r v e e r , 1989; Warren, 1989). Many o f  these ideas are
c o n t i n u a l l y  r e in fo rc ed  in  the i n s t i t u t i o n s  themselves which ca r ry  out 
development programmes u sua l l y  conceived w i th in  the framework o f  formal 
science and Western values, and s t a f f  need to  become more recep t ive  to
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new, p a r t i c i p a t o r y  methods o f  research and development. This need f o r  
' r e - o r i e n t a t i o n '  i s  discussed by both p o l i c y  makers and f o r e s t r y  
p r a c t i t i o n e r s  (Smith,  1994). Brenes (1994) f e e ls  t h a t  the bas ic  change 
t o  be made i s  t h a t  extension workers must become pa r t  o f  the communit ies 
in  which they are working. This im p l ies  the need f o r  great changes in  
the cu r re n t  way o f  t h in k in g  o f  many s t a f f  o f  government i n s t i t u t i o n s  in 
the South, not on ly  w i th  respect  to  e q u a l i t y  or  pa r tne rsh ip  between 
extension agent and farmer,  but  a lso w i th  the i n t e g r a t i o n  o f  research 
work and extension i n t o  a s in g le  continuum.
In many cases r e - t r a i n i n g  needs to  take place f o r  s t a f f  in  government 
f o r e s t r y  (and a g r i c u l t u r a l ) departments which do not have the funding 
a v a i la b le  f o r  ex tens ive and c o s t l y  educat ion programmes where even many 
up - to -da te  courses are s t i l l  based in  ' formal  s c ie n c e ' .  Kass et  a / .  
(1994) o u t l i n e  the CATIE a g ro fo re s t r y  t r a i n i n g  exper ience which places 
great  emphasis on fo rmal ised a g ro fo re s t r y  research, and makes l i t t l e  or  
no mention in  the c u r r i c u l a  o f  r e la ted  socio-economic aspects.  However, 
at  the A g ro fo re s t ry  Center f o r  Susta inab le  Development in  Mexico, great  
emphasis i s  placed on s o c io lo g ic a l  teaching and courses inc lude soc ia l  
equ i ty  cons ide ra t ions ,  p a r t i c i p a t o r y  research and the importance o f  an 
i n t e r d i s c i p l i n a r y  approach (Kr ishnamurthy & Rodriguez, 1994).
Due to  f requent  lack  of  access to  r e - t r a i n i n g  i t  i s  impor tant  t h a t  any 
p a r t i c i p a t o r y  research to o ls  developed are s imple to  f o l l o w  and have 
c le a r  gu ide l ine s  enabl ing f i e l d  s t a f f  w i th  l i t t l e  or no t r a i n i n g  to  use 
them e f f e c t i v e l y .  Emphasis should be placed not on the methodology, but 
on the mind set requ i red  f o r  such an approach to  research and extens ion 
to  be success fu l .  In order t h a t  the experience gained dur ing f i e l d
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research f o r  t h i s  study i s  put t o  use, an at tempt has been made to  
develop such a too l  in  the form o f  a framework t o  help lo ca l  f i e l d  s t a f f  
i n i t i a t e  and guide a g r i c u l t u r a l  development programmes where a need i s  
f e l t .
8 .3  Developing a p a r t i c ip a to r y  framework f o r  f i e l d  s t a f f
The end product o f  t h i s  research i s  the development o f  a framework to  be 
used by loca l  f i e l d  s t a f f  in  s t a r t i n g  up p a r t i c i p a t o r y  a g ro fo re s t r y  
p ro je c ts .  A s im i l a r  p ro je c t  has been undertaken by Nielson (1994) in  
Uganda where the aim was to  develop a methodology in  which techniques 
from both the soc ia l  and na tu ra l  sciences were app l ied  in  an at tempt to  
u t i l i s e  indigenous techn ica l  knowledge as much as poss ib le  in 
a g r i c u l t u r a l  development. The hypothesis in  the Ugandan study is  t h a t  
improving e x i s t i n g  na tu ra l  systems i s  o f ten  the sa fes t  and f a s te s t  way 
towards increased product ion  and s u s t a i n a b i l i t y ,  and th a t  indigenous 
knowledge i s  both comprehensible and usable.  In a s im i l a r  ve in  i t  i s  
hoped th a t  by making use o f  the exper iences gained dur ing t h i s  study,  
the re s u l t i n g  framework w i l l  be appropr ia te  to  the loca l  s i t u a t i o n  and 
w i l l  t he re fo re  be adopted by the re levan t  agencies.  Biggs (1995) 
caut ions aga inst  the use o f  ' i d e a l 1 models and manuals f o r  a g r i c u l t u r a l  
research, arguing th a t  p r a c t i t i o n e r s  gene ra l ly  develop t h e i r  own 
p rac t ices  app rop r ia te  to  loca l  c o n d i t io n s .  Bearing t h i s  in  mind, 
t he re fo re ,  the framework needs to  be developed w i th  enough f l e x i b i l i t y  
and o p p o r tu n i t ie s  f o r  two-way communication between communities and 
extension agents,  and between extension agents and development 
i n s t i t u t i o n s ,  t o  enable f i e l d  workers and v i l l a g e r s  to  t a i l o r  p r o je c ts  
s p e c i f i c a l l y  t o  the needs o f  the community and the agency w i th  which 
they are working. In some cases i t  may be decided t h a t  ou ts ide
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' s c i e n t i f i c '  research would a id  the development o f  l o c a l l y  improved 
farming systems and t h i s  should be c a r r ie d  out in  such a way t h a t  the 
in t e g r a t i o n  o f  i n te r n a l  ( l o c a l )  and ex terna l  ( ' s c i e n t i f i c ' )  e f f o r t s  i s  
e f f e c t i v e  in  avo id ing  wastefu l  d u p l i c a t i o n  o f  e f f o r t  (Walker e t  a h ,  
1995). One example o f  s c i e n t i f i c  research complementing loca l  
development o f  a g ro fo re s t r y  systems is  descr ibed by Stewart  and Blomley 
(1994).  In the sem i-a r id  zone o f  Kenya, over the l a s t  two t o  th ree  
decades in  response to  changing socio-economic c o n d i t io n s ,  farmers have 
developed an a g ro fo re s t r y  system using indigenous techn ica l  knowledge. 
The main woody species in  the system i s  Mel ia  v o l k e n s i i  Gurke, used f o r  
t imber and poles,  honey produc t ion ,  fodder ,  fuelwood and medicine, but 
the major obs tac le  to  the d i f f u s i o n  and wider  use o f  the species i s  the 
d i f f i c u l t i e s  encountered in propagat ion.  I t  i s  suggested t h a t  t h i s  i s  
one ins tance where formal research has the p o te n t ia l  to  enhance the 
success o f  a l o c a l l y  developed system.
8.3.1 Discussion o f  some research experiences w i th  respect to
producing a more e a s i l y  implemented framework f o r  f i e l d  s t a f f
So tha t  some o f  the problems encountered dur ing the research can be 
avoided, or at  leas t  taken i n t o  account in  p ro je c t  p lans, they need to  
be analysed and some s o lu t ions  o f fe red  before the development o f  the 
framework i s  discussed in  d e t a i l .
a) The f i r s t  problem was t h a t  o f  the length o f  t ime spent ca r ry in g  out 
the research which led to  communit ies becoming o v e r - f a m i l i a r  w i th  the 
work and lo s ing  i n t e r e s t  before much p a r t i c i p a t o r y  ac t ion  took place.  
The t ime spent on the i n i t i a l  ques t ionna i re  stage could be g r e a t l y  
reduced i f  a more PRA approach i s  used from the ou tse t .  F ie ld  s t a f f
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could stay in the v i l l a g e  f o r  one or two weeks and in  t h a t  t ime gather a 
great  deal o f  in fo rm a t ion  in  an in fo rmal way. This could be analysed 
w i th  the help o f  the v i l l a g e r s ,  and dec is ions made toge the r  w i th  the 
communities about which species or technolog ies  to  look  at  in  g rea te r  
d e t a i l .  In a p r o je c t  s i t u a t i o n ,  the t ime spent ca r ry ing  out b i o lo g i c a l  
t r i a l s  could be shortened by reducing the importance o f  f i e l d  
measurements and re l y i n g  ins tead on repor ts  o f  t r e e  performance from 
farmers. Some sho r t - te rm  t r i a l s  could also  be c a r r ie d  out to  complement 
loca l  knowledge, such as copp ic ing some t rees  in f i e l d s  and measuring 
regrowth ra tes  f o r  two or th ree  months. In a d d i t i o n  v i l la ge -based  
germinat ion t r i a l s  could be conducted and t h i s  data added to  lo ca l
knowledge about the germinat ion p o te n t ia l  o f  selected species.
b) The second problem o f  t ime pressures should be less re levan t  in  the
context  o f  a p r o je c t .  At the ou tse t  no t im e tab le  should be pre-arranged
so tha t  work can cont inue at  a pace governed l a rg e ly  by the community. 
The fu n c t io n  o f  the f i e l d  agent in  t h i s  should be as a c a ta l y s t  who i s  
able to  move the process along a l i t t l e  f a s te r  i f  i t  appears to  be 
s tagna t ing .  This w i l l  be eas ie r  to  do i f  there i s  no agenda t h a t  the
f i e l d  s t a f f  f ee l  they have to  comply to  so they can act  in response to  
the progress o f  the p ro je c t  ra the r  than to  pressures o f  ta rg e ts  set  by 
ou ts ide rs .  The pressures o f  t ime w i l l  be f u r t h e r  reduced i f  the f i e l d  
s t a f f  are res ide n t  in  the v i l l a g e ,  or very c lose by, f o r  the du ra t ion  o f  
the p r o je c t .  This w i l l  a lso make them e a s i l y  access ib le  f o r  members o f  
the community who have s p e c i f i c  quest ions to  ask or who are in  need o f  
techn ica l  adv ice.
c) The problem o f  many o f  the v i l l a g e r s  lo s ing  i n t e r e s t  in  the p r o je c t  
i s  less l i k e l y  to  a r ise  i f  the research per iod is  cons iderab ly  s ho r te r
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than tha t  which took  place in  t h i s  study. I n t e r e s t  w i l l  probably be 
maintained f o r  longer in  the context  o f  a development p ro je c t  where the 
end product o f  the work i s  to  be p r a c t i c a l  s o lu t i o n s  to  farmers '  
problems, ra th e r  than a repo r t  or  t h e s is ,  and where funding and 
m a te r ia ls  are a v a i l a b le  t o  help in t roduce  any new or mod if ied 
techno log ies  th a t  the community have developed. The use o f  PRA methods 
o f  data c o l l e c t i o n  and re p o r t i n g  w i l l  help t o  ensure t h a t  v i l l a g e r s  fee l  
progress i s  being made e a r ly  on in  the p r o je c t  w i th  r e s u l t s  shared and 
discussed from the ou tse t ,  ra th e r  than recorded in  an in access ib le  
p ro je c t  repo r t  at  a l a t e r  date.
d) During the fo rmat ion  o f  s o lu t i o n s  to  some o f  the a g r i c u l t u r a l  
problems and the development o f  app rop r ia te  techno log ies  or management 
techniques, i t  may be usefu l  to  hold a number o f  meetings w i th sma l le r ,  
s o c i a l l y  de f ined groups f i r s t ,  such as women, e lders  and youth,  before 
moving on to  f u l l  community meet ings.  In t h i s  way the re  w i l l  be more 
chance f o r  the less c e r ta in  members o f  the community to  voice t h e i r  
op in ions and have them noted, before they a re . 'shou ted  down' in a la rg e r  
ga ther i  ng .
8 .3 .2  I n t r o d u c to r y  comments f o r  the framework
The framework i s  intended f o r  use by f i e l d  workers who are based e i t h e r  
in  the v i l l a g e  or community w i th  which they are work ing, or c lose by 
w i th  easy access to  i t .  The framework i s  designed to  act  as a guide to  
f i e l d  s t a f f  a t tempt ing  to  implement p r o je c ts  which w i l l  help a l l e v i a t e  
some of  the major a g r i c u l t u r a l  problems in  the reg ion.  The aim of  most 
development p r o je c ts  in  the study area i s  t o  ease pressure on remaining 
high fo re s t  by reducing the constant demand f o r  new areas o f  farmland.
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Most o f  the f i e l d  s t a f f  invo lved in  such p ro je c ts  have had 
' t r a d i t i o n a l ' ,  'normal p ro fe s s io n a l '  t r a i n i n g  where they have been 
taught s k i l l s  and technolog ies which they then pass onto t h e i r  c l i e n t s  
in  a t e a c h e r -p u p i1 r e la t i o n s h ip .  Apart  from a few sen ior  Fores t ry  
Department f i e l d  s t a f f  who have been invo lved in  an in t r o d u c to r y  PRA 
course, they have had l i t t l e  or no exposure to  PRA ideas and
methodologies. A more d e ta i le d  d iscuss ion  o f  cu r re n t  extension and
development p ra c t ic e s  in  the study area i s  found in  7 .4 .  I t  i s  hoped 
tha t  the framework w i l l  be able t o  emphasise some o f  the idea ls  behind 
PRA so t h a t  f i e l d  s t a f f  are able to  work in  t h i s  way w i th ou t  undergoing
expensive and th e re fo re  o f ten  unava i lab le  t r a i n i n g  courses. Most
importan t i s  the view th a t  extens ion agents or f i e l d  workers have o f  
t h e i r  ro le  in the development process. Ho (1992) summarises t h i s  as 
f o l l o w s :
a) The extens ion worker i s  not an i n s t r u c t o r ,  but  balances between being 
a c t i v e  (eg. promotion o f  a l t e r n a t i v e  s o lu t i o n s )  and suppor t ive  (eg. 
dur ing the p lanning phase, leav ing farmers to  take t h e i r  own 
dec is io ns ) .  S/he must know how to  s t im u la te  and mot ivate  the des i re  
to  pursue, and avoid the im pos i t ion  o f  pre-conceived s o lu t i o n s ;  and
b) The extension worker has to  bear in  mind t h a t  h i s /h e r  presence is  
only temporary and the re fo re  has to  look f o r  o p p o r tu n i t i e s  to 
g radua l ly  decrease the need to  be present .
There are more extreme views o f  the ro le  o f  extension  agents.  One 
approach, c a l le d  the 'problem census ' ,  emphasises the r o le  o f  the change 
agent as pure ly  and simply a f a c i l i t a t o r  o f  group processes, w i th  l i t t l e  
or no ro le  in p rov id ing  access to  ex terna l  in fo rm a t ion  (Couch, 1991). 
However, i t  i s  f e l t  by the author t h a t  t h i s  may lead to  many s i t u a t i o n s
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in  which t ime i s  wasted as communities have to  ' r e - i n v e n t  the whee l ' ,  
ra the r  than being able to  request in fo rm a t ion  which would ease the 
development process. Therefore,  a l though i t  i s  emphasised t h a t  extension  
workers should not fo rce  in fo rm a t ion  onto the community, they should be 
able to  be seen as a way o f  accessing any ou ts ide  in fo rm a t ion  deemed 
necessary by the v i l l a g e r s  to  aid t h e i r  work.
A number o f  c r i t e r i a  need t o  be borne in  mind when using the framework 
to  address loca l  a g r i c u l t u r a l  problems, e s p e c ia l l y  w i th  respect t o  the 
need fo r  the development and use o f  techno log ies  to  cont inue long a f t e r  
the p r o je c t s '  inpu ts  o f  c a p i ta l  and personnel have f i n i s h e d .  These 
c r i t e r i a  are o u t l i n e d  below:
a) P ro jec ts  should aim to  become sus ta inab le  in economic terms so th a t  
they can cont inue a f t e r  f i e l d  s t a f f  and/or funding are no longer 
a v a i la b le .  Therefore technolog ies  which requ i re  the purchase o f  
inpu ts  such as inorgan ic  f e r t i l i z e r s ,  chemical p e s t i c id e s  or 
he rb ic ides ,  or HYVs should be avoided. Emphasis should instead be 
placed on l o c a l l y  av a i la b le  resources. Due to  the system o f  funding 
o f  government ru ra l  development programmes in  N ige r ia ,  where 75% o f  
any p ro je c t  cost  i s  to  come from the Federal Government, s h o r t - f a l l s  
o f ten  occur (Olanrewaju & Fa lo la ,  1992) so a t t e n t i o n  should be paid 
to  using low cost resources from the ou tse t  i f  p ro je c ts  are even to  
get o f f  the ground;
b) Technologies and management techniques should also s t r i v e  to  be 
e c o lo g i c a l l y  sus ta inab le  and must t h e re fo re  make use o f  renewable and 
l o c a l l y  a v a i la b le  inputs  such as biomass f o r  mulch/compost, and
1abour;
c) In order t h a t  techno log ies  are a t t r a c t i v e  to  farmers the re  must be
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a t te n t i o n  paid in  p a r t i c u l a r  to  the management systems developed so 
th a t  labour  demands are not increased, thus making the technology 
workable under c u r ren t  soc io -  economic c o n d i t io n s .  Farmers have 
re jec ted  in troduced technolog ies  ( e g . fo r  bench te r ra c e  establ ishment  
in  Laos and Java, and lopp ing and mulching in  hedgerow p ro je c ts  in  
the P h i l i p p in e s )  because demand f o r  labour ,  and t h e re fo re  labour 
cos ts ,  were too high (Fu j i saka,  1994); and
d) Technologies developed by f i e l d  s t a f f  and communit ies should be as 
' l oos e '  as poss ib le  so t h a t  each farmer can adapt them to  s u i t  
h i s /h e r  s p e c i f i c  needs. In t h i s  way, best use can be made o f  the 
farmers '  lo c a l  knowledge and innova t ive  a b i l i t y  to  meet h i s /h e r  own 
requi rements.
The framework should be used in  as open-ended a manner as poss ib le  and 
the progress o f  p r o je c ts  molded to  s u i t  each v i l l a g e  s i t u a t i o n ,  ac t ing  
only  as a reminder t o  f i e l d  s t a f f  o f  the importance o f  working in  the 
s p i r i t  o f  PRA in  pa r tne rsh ip  w i th  the communit ies. As has been d e ta i le d  
in  3.2,  PRA i s  more a way o f  t h in k in g  than an actual  research 
methodology and can be used in  many d i f f e r e n t  ways. A recent community 
f o r e s t r y  p r o je c t  in  Nepal used PRA methods both to  discover  what farmers 
knew about the t re e s ,  as we l l  as to  f i n d  out e x a c t ly  what outs ide  
support  would be the most use fu l .  In t h i s  case the in fo rmat ion  and 
research requested was on copp ic ing o f  lo ca l  fodder species,  c o l l e c t i o n  
and storage o f  l o c a l l y  a v a i la b le  seed, and f i r e  and erosion con t ro l  
( K a t te l ,  1994). In the h i s t o r y  o f  the development o f  PRA, the real  basis 
o f  evo lu t ion  has proven to  be the s t a f f  o f  NGOs and some innova t ive  
government agencies,  whose in t e r a c t i o n  w i th  v i l l a g e r s  has encouraged 
im prov isa t ions ,  adapta t ions and new in ven t ions  (Chambers & G u i j t ,  1995). 
I t  i s  w i th  t h i s  con t inu ing  evo lu t ion  in  mind th a t  the research has been
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c a r r ie d  out and a framework developed in  such a way t h a t  f i e l d  s t a f f  and 
communities can mold i t  t o  f i t  each s i t u a t i o n  as the process o f  
p a r t i c i p a t o r y  development progresses, Extension agents should be seen in  
the process as c a ta l y s t s ,  p rov ide rs  o f  i n i t i a l  sm a l l -sca le  funding and 
as a source o f  techn ica l  in fo rm a t ion  or advice i f  requ i red .  Two-way 
communication between the extension agent and the development agency i s  
also  importan t and regu la r  meet ings/d iscuss ions should be b u i l t  i n t o  
work programmes where approp r ia te ,  e s p e c ia l l y  i f  i t  i s  f e l t  t h a t  some 
formal ' s c i e n t i f i c '  research i s  requ i red  t o  c l a r i f y  some aspect(s)  o f  
the process o f  a g r i c u l t u r a l  systems improvement.
The major l i m i t a t i o n  w i th  the framework i s  t h a t  i t  on ly  at tempts to  
encourage g rea te r  community inpu t  at  v i l l a g e / e x te n s io n  worker l e v e l .  
This w i l l  on ly  be successful  however, i f  f i e l d  s t a f f  have f u l l  support  
from t h e i r  sen io r  o f f i c e r s ,  which requ i res  a change in t h in k in g  
throughout the h ie ra rc h ies  o f  re levan t  departments,  not  j u s t  a t  f i e l d  
l e v e l .  I n s t i t u t i o n a l  changes are also needed so th a t  the freedom and 
f l e x i b i l i t y  necessary f o r  the success o f  such methods are in troduced,  
and ta rg e ts ,  progress repor ts  and associated 'normal '  p ro fess iona l  
i n d ic a to r s  are not requ i red .  I t  i s  f e l t  t h a t  t h i s  i s  something t h a t  
needs to  be approached at  government le ve l  through the format ion o f  new 
natura l  resource management p o l i c i e s ,  but  the issue not been addressed 
dur ing t h i s  t h e s is .
8 .3 .3  A framework f o r  use by f i e l d  s t a f f  in  the development o f
approp r ia te  farming techno log ies  w i th  r u ra l  communit ies.
The methodology suggested in  t h i s  s ec t ion  i s  d iv ided  i n t o  5 stages and 
i s  summarised in  Figure 8.1.  This d i v i s i o n  i s  more f o r  ease o f
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G et t ing  t o  know the  community.
In fo rmat ion  c o l l e c t i o n  -  i n t e r a c t i v e  exerc ise  led by the community to  
o u t l i n e  major problems and gather in fo rm a t ion  on t r e e  and shrub use.
STAGE 1
Adopt ion o f  techno log ies  by o ther  farmers,  and f u r t h e r  adapt ion to  s u i t  
in d i v i d u a l  needs.
Return t o  Stage 4 f o r  development o f  techno log ies  f o r  groups whose needs 
have not yet  been addressed.
STAGE 5
STAGE 4
Implementation o f  new farming techno log ies  -  i n - f u l l  o r  i n - p a r t  as 
app rop r ia te ,  f i e l d  s t a f f  to  be a v a i la b le  f o r  any tec hn ic a l  advice 
requested and to  make ca re fu l  repo r ts  o f  farm t r i a l s .
S e t t in g  up and c o -o rd in a t io n  o f  meetings between farmers and the res t  o f  
the community t o  share in fo rm a t ion  from t r i a l s .
STAGE 2
Presen ta t ion  o f  f i n d i n g s  from research by community members.
Discussion o f  problems t o  be addressed.
Se lec t ion  by the  community o f  t r e e /s h ru b  species f o r  f u r t h e r  study. 
Opinions should be obtained from d i f f e r e n t  sec tors  o f  the community. 
In fo rm at ion  ga the r ing  f o r  se lec ted  species -  pool a l l  knowledge about 
the species such as uses, growth pa t te rns ,  germinat ion p o te n t ia l  and 
methods and frequency, to  form a p i c t u r e  o f  each o f  the species.
Obtain miss ing data through establ ishment o f  t r i a l s  or r e fe r  t o  data 
sources -  eg. germinat ion t r i a l s ,  copp ic ing and regrowth measurements.
Most p r o -a c t i v e  stage f o r  f i e l d  worker.
I n t r o d u c t io n  o f  a g ro fo re s t r y  concepts t o  the community to  inc lude 
discuss ions o f  loca l  a g ro fo re s t r y  systems and some examples o f  o ther  
systems which could be adapted f o r  the loca l  environment.
Small groups t o  at tempt t o  develop a g ro fo re s t r y  systems/methods to  
combat some o f  the a g r i c u l t u r a l  problems.
Set up community record keeping system -  monitor  through Stages 4 & 5. 
Community meet ing f o r  d iscuss ion  o f  suggested a g ro fo r e s t r y  techno log ies ,  
and s e le c t io n  o f  those techno log ies  t o  be t r i e d .
STAGE 3
Figure 8.1 Framework f o r  use by f i e l d  s t a f f  in  the development o f  
app rop r ia te  a g ro fo re s t r y  techno log ies  w i th  r u ra l  communit ies.
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documentation than as a r i g i d  pa t te rn  t h a t  must be adhered to  by 
extension workers.  The stages act  merely as a guide, and many o f  the 
a c t i v i t i e s  o u t l i n e d  in  the framework can be c a r r ie d  out in  a d i f f e r e n t  
order  than suggested, or s imul taneous ly ,  according to  dec is ions made by 
the communities and the f i e l d  s t a f f  as p ro je c ts  progress.  The ro le
played by the f i e l d  worker dur ing  each per iod  o f  the p r o je c t  i s  c r i t i c a l  
t o  the e f fe c t i veness  o f  the methodology, and as such i s  c l e a r l y  def ined 
f o r  each stage. A handbook has been developed t o  exp la in  the theory  and 
methodology o f  the framework and f o r  use by s t a f f  as the main to o l  in  
the f i e l d  (Appendix 0 ) .
Stage 1
The f i r s t  stage o f  the process i s  an in t r o d u c to r y  and learn ing  stage.
The extension s t a f f  need to  take t h i s  o p p o r tu n i t y  to  exp la in  f u l l y  to
the communities t h a t  a l though the p r o je c t  aims to  reduce the e f f e c t s  o f
some of t h e i r  most press ing a g r i c u l t u r a l  problems, i t  i s  the v i l l a g e r s  
themselves who w i l l  guide the research and development o f  the improved 
a g r i c u l t u r a l / a g r o f o r e s t r y  techno log ies  and who w i l l  make the major 
dec is ions throughout the implementat ion o f  the p r o je c t .  In most cases 
there  i s  l i t t l e  c a p i ta l  av a i la b le  f o r  investment in  such p r o je c ts ,  and 
t h i s  should be made c le a r  and t h a t  the re  i s  t h e re fo re  a need to  develop 
ways of  using l o c a l l y  a v a i la b le  resources ( i e .  loca l  m a te r ia ls ,  labour 
and k n o w le d g e /s k i l l s ) .
During t h i s  stage i t  may become evident  t h a t  the community f e e ls  they 
have a problem f a r  more press ing than t h a t  o f  reduced a g r i c u l t u r a l  
y ie ld s  or inc reas ing  pressure f o r  farmland. I t  i s  importan t t h a t  the 
extension agent l i s t e n s  to  t h i s  problem and makes e f f o r t s  t o  help the
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v i l l a g e r s  at  leas t  s t a r t  to  develop a s o lu t i o n .  In t h i s  way the 
community f e e ls  t h a t  the extension agent i s  l i s t e n i n g  to  them and w i l l  
be f a r  more open to  help in developing new farming systems l a t e r  in  the 
p r o je c t .  In many cases the extens ion agent w i l l  be requ ired to  act  as an 
o rgan iser  so th a t  any s e l f - h e l p  e f f o r t s  made by the v i l l a g e  are c a r r ie d  
out in  the most e f f i c i e n t  way poss ib le  and to  act  as a mediator between 
the community and o ther  p a r t i e s  such as government departments or 
funding agencies.  In the Ekuri P ro jec t  o u t l i n e d  in  7 .4 .2 ,  the WWF 
vo lun tee r  i n i t i a l l y  helped the community t o  set  up fund r a i s i n g  and 
planning f o r  a road from the v i l l a g e  to  the highway, t h a t  the v i l l a g e r s  
f e l t  they needed most and, w i th  one o f  the v i l l a g e  leaders ,  acted as a 
spokesman to  arrange f o r  donat ions o f  c a p i ta l  and road b u i l d in g  
m a te r ia ls  to  the P ro jec t .  Once the road p ro je c t  was underway, the 
community asked the vo lun teer  to  help them develop a plan f o r  harves t ing  
t h e i r  f o r e s t  in  a sus ta inab le  manner, which was the reason the vo lun tee r  
had been sent to  the Ekuri v i l l a g e s  i n i t i a l l y .  Due to  the t r u s t  and 
conf idence th a t  the v i l l a g e  had developed in  the f i e l d  worker, and the 
fa c t  tha t  the v i l l a g e r s  themselves had s p e c i f i e d  what ass is tance they 
needed, the community was very recep t ive  to  a l l  help t h a t  was o f fe re d ,  
and t r a i n i n g  and i n i t i a l  stages o f  the fo re s t  management p ro je c t  have 
been approached w i th  great enthusiasm and the re fo re  success.
During the f i r s t  stage o f  a p ro je c t  the aim should be to  c o l l e c t  as much 
in fo rm at ion  about t re e  and shrub use by the community, and about farming 
systems and t h e i r  accompanying problems. This should be c a r r ie d  out as a 
PRA exerc ise w i th  v i l l a g e r s  leading the data c o l l e c t i o n  and dec id ing 
what po in ts  need to  be analysed w i th  respect t o  developing approp r ia te  
a g ro fo re s t r y  or o ther  techno log ies .  I t  i s  importan t t h a t  t h i s  stage does 
not cont inue f o r  too long, and t h a t  a summary o f  a l l  the f in d in g s  i s
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made immediately af te rwards at  a v i l l a g e  meeting so t h a t  the community 
sees a c t i v i t y  in  the p ro je c t  at  the e a r l i e s t  poss ib le  opp o r tu n i t y .  
Emphasis should be placed on p r i o r i t i s i n g  those problems t h a t  the 
community f e e ls  need addressing immediately.
Stage 2
Part  o f  the p resen ta t ion  o f  the f in d in g s  from stage 1 w i l l  be a l i s t  o f  
those t re e  species used in  the v i l l a g e .  From t h i s  l i s t ,  the community i s  
asked to  s e le c t  those species which they fee l  may be usefu l  in  
addressing some o f  t h e i r  most press ing problems. I t  i s  impor tant  t h a t  
dur ing the s e le c t io n  o f  species,  the op in ions o f  a l l  re levan t  groups 
w i th in  the community are considered, as d i f f e r e n t  species w i l l  be 
important to  d i f f e r e n t  people and a combinat ion o f  species w i th  m u l t i p l e  
uses w i l l  g ive wider scope in  the development o f  a g ro fo re s t r y  
i n te r v e n t i o n s .  For example, males and females may place emphasis on 
d i f f e r e n t  spec ies,  wh i le  o ld  women may value medicinal  t rees  f o r  
t r a d i t i o n a l  remedies more than younger women who may p re fe r  to  use 
modern medicines.
Once species have been se lec ted f o r  c lose r  eva lua t ion ,  the community 
should be encouraged to pool a l l  in fo rm at ion  they have on t h e i r  uses, 
growth pa t te rn s ,  d isadvantages, germinat ion p o te n t ia l  and methods, and 
frequency in  farm, f a l l o w  and bush or f o re s t  land. In t h i s  way a set  o f  
in fo rm at ion  i s  prepared about each o f  the selected species which can 
then be used in  eva lua t ing  t h e i r  p o te n t ia l  f o r  use in modify ing c u r ren t  
a g r i c u l t u r a l  systems.
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The ro le  o f  the extens ion agent at  t h i s  po in t  in  the process should be
p r im a r i l y  to  make d e ta i le d  notes throughout v i l l a g e  d iscuss ions and to  
seek c l a r i f i c a t i o n  o f  in fo rm at ion  where necessary. Once a l l  in fo rm a t ion  
has been gathered, the extension agent can then take a more a c t i v e  ro le  
in  gu id ing  the development o f  a s imple research programme to  f i l l  in  any 
gaps there  may be. For example, i t  may be necessary to  suggest the 
estab l ishment o f  s imple germ ina t ion /propagat ion  t r i a l s  f o r  those species 
which are not a lready  grown by farmers,  and o f  which seedl ings are not 
e a s i l y  a v a i l a b le  in  the w i ld ;  or  to  study t r a n s p la n t i n g  methods f o r  
w i ld ings  o f  those which have good natura l  regenera t ion .  Other 
in fo rm a t ion  a lso deemed necessary f o r  the s e le c t i o n  o f  p o t e n t i a l l y  
useful  species,  such as coppic ing a b i l i t y  and the c o m p a t i b i l i t y  o f  the 
woody species w i th  loca l  crops can be obtained through indigenous 
techn ica l  knowledge and sm a l l -sca le  t r i a l s  c a r r i e d  out by the community.
Stage 3
The beginning o f  t h i s  stage i s  the po in t  o f  the process at  which the
extension agent should take the most a c t i v e  r o le  as ideas f o r  addressing
some o f  the farming problems using woody species are discussed w i th  the 
community. Most farmers w i l l  a l ready  be making use o f  t rees  in many 
d i f f e r e n t  ways, but the task o f  the f i e l d  s t a f f  i s  to  encourage the 
community t o  examine the wider p o te n t ia l  o f  t rees  w i th  respect t o  making 
use o f  them s p e c i f i c a l l y  to  a l l e v i a t e  some of  t h e i r  farming problems. 
I n i t i a l l y  d iscuss ions should cover loca l  examples o f  a g r o f o r e s t r y , and 
then other  ways o f  using t rees  can be g radua l ly  in troduced.  This can be 
done by way o f  posters ,  s l i d e  shows, study v i s i t s  t o  o the r  areas, or by 
o ther  extension methods thought by the v i l l a g e r s  and the f i e l d  worker to  
be approp r ia te .
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Fol low ing t h i s ,  i n i t i a l l y  in  small groups and l a t e r  w i th  the community 
as a whole, at tempts should be made to  begin to  develop app rop r ia te  
a g r i c u l t u r a l  innova t ions .  The extension agent must be c a re fu l  at  t h i s  
stage only t o  act  as a f a c i l i t a t o r ,  ar rang ing meetings and ensur ing t h a t  
a l l  soc ia l  groups have an equal chance to  express t h e i r  op in ions ,  ra th e r  
than to  suggest var ious  a g ro fo re s t r y  technolog ies  t h a t  he/she f e e ls  are 
approp r ia te .  In t h i s  way the s o lu t i o n s  w i l l  be l o c a l l y  generated and 
w i l l  t h e re fo re  be more l i k e l y  t o  be adopted and t r i e d  by farmers o f  the 
community. I t  may be t h a t  a number o f  techno log ies  are developed and 
t h a t  d i f f e r e n t  groups wish to  experiment w i th  d i f f e r e n t  in te r v e n t i o n s .  
I t  may also be t h a t  on ly  one or  two farmers are prepared to  r i s k  
exper imentat ion  in  the e a r ly  stages, in  which case they should be 
encouraged to  share t h e i r  exper iences w i th  the res t  o f  the community as 
the research proceeds. Again the extension agent should act  merely as a 
coo rd ina to r  and recorder  o f  the r e s u l t s  o f  f i e l d  t r i a l s ,  ra th e r  than 
imposing o u ts id e rs '  views on the s i t u a t i o n .
Stage 4
This is  the implementation stage dur ing which farmers begin to  t r y  out 
the chosen techno log ies  i n - f u l l  or i n - p a r t ,  and to  modify them according 
to  t h e i r  i n d i v i d u a l  needs. F ie ld  s t a f f  should be a v a i la b le  to  give  any 
techn ica l  advice when requested, but should not o f f e r  op in ions unless 
sought by the farmers.  I t  may be f e l t  dur ing t h i s  or the preceding stage 
th a t  data from ' s c i e n t i f i c '  research may improve the understanding o f  
p a r t i c u l a r  aspects o f  the techno log ies  being developed. Here the ro le  o f  
the extension agent should be to  act  on the wishes o f  the community and 
express the need f o r  in fo rm a t ion  on s p e c i f i c  problems to  the development
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agency or government i n s t i t u t i o n ,  in  the hope th a t  re levan t  l i t e r a t u r e  
or research back-up can be provided.
The extension agent should make ca re fu l  repo r ts  o f  the progress o f  the 
var ious lo ca l  f i e l d  t r i a l s ,  and should be respons ib le  f o r  coo rd ina t ing  
meetings du r ing  which farmers are able t o  repo r t  t h e i r  f i n d i n g s .  I t  i s  
dur ing t h i s  and the f i n a l  stage th a t  the extens ion agent should at tempt 
to  hand over record  ta k in g  to  some members o f  the community. Superv is ion 
may be needed i n i t i a l l y ,  but  i t  i s  importan t th a t  the v i l l a g e r s  develop 
t h e i r  own system o f  record keeping, compat ib le t o  t h e i r  own requirements 
and t h a t  does not need the presence o f  the extension agent in  order  to  
be s u c c e s s fu l .
Stage 5
Although t h i s  i s  the f i n a l  stage o f  the framework, toge the r  w i th  stage 
4, i t  should con t inue  beyond the t ime l i m i t  o f  p a r t i c u l a r  p r o je c t s .  I t  
i s  dur ing t h i s  stage th a t  techno log ies  which have been t r i e d  and appear 
to  be success fu l ,  are adopted by o ther  farmers in t h a t  or  neighbour ing 
communit ies, and where these technolog ies  w i l l  be f u r t h e r  adapted to  
take account o f  the new users '  needs. The extension agent should s t i l l  
be a v a i la b le  as a source o f  techn ica l  advice i f  requested, and should 
also note in  d e t a i l  the developments and innova t ions  th a t  are tak ing  
place in  farms around the community. I f  dur ing t h i s  stage the f i e l d  
worker f e e ls  t h a t  the needs o f  a p a r t i c u l a r  group w i t h in  the community 
have not been addressed w i th  the development o f  the a g ro fo re s t r y  
techno log ies ,  at tempts  should be made to  go back to  those groups and 
work more s p e c i f i c a l l y  w i th  them to  develop approp r ia te  techno log ies  f o r  
t r i a l .
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8.4 Concluding remarks
This conc luding sec t ion  i s  in  two main pa r ts .  The f i r s t  presents a set  
o f  conclus ions  to  be drawn from Chapter 8 i t s e l f ,  and the second i s  a 
conclus ion f o r  the study as a whole, d iscuss ing  in  p a r t i c u l a r  the 
p r a c t i c a l  a p p l i c a t i o n s  o f  the work.
8.4.1 Conclusions f o r  t h i s  chapter
* The main t h r u s t  o f  t h i s  t h e s is  has been an examinat ion o f  the move
towards g rea te r  p a r t i c i p a t i o n  by loca l  people in research and
development p ro je c ts  in  the South.
* There i s  a great  deal o f  debate by development p ro fess iona ls  on t h i s  
sub jec t ,  but  as yet  on ly  small amounts o f  a c t i v i t y  in  t h i s  d i r e c t i o n  
are ev iden t .
* One o f  the problems which i s  s lowing moves towards more ' f a rm e r - le d '  
approaches to  development, is  the d i f f i c u l t i e s  encountered in 
r e t r a i n i n g  s t a f f  o f  NGOs and government i n s t i t u t i o n s  and departments, 
due in  great pa r t  t o  lack o f  fund ing.
■ A f i n a l  product o f  t h i s  study has been the development o f  a framework
f o r  use by f i e l d  s t a f f  as a t r a i n i n g  and development to o l  dur ing
attempts to  address some o f  the land pressure problems being 
experienced in  the study area and in  many o ther  reg ions.
326
Ch.8 Conclusions and framework
8. 4. 2 Final  conclusions
Some farmer p a r t i c i p a t o r y  research approaches have on ly  o f fe red  farmers 
the chance to  p a r t i c i p a t e  in  the a g r i c u l t u r a l  s c i e n t i s t s '  research 
p ro je c t s ,  ra th e r  than p rov id ing  the o p p o r tu n i t y  f o r  t ru e  c o l l e g i a l  
le a rn ing  (Scoones & Thompson, 1994). I t  i s  hoped t h a t  t h i s  s i t u a t i o n  is  
avoided by the framework which has been developed. So th a t  i t  i s  able to 
aid loca l  people to  create  p o t e n t ia l  s o lu t i o n s  to  a g r i c u l t u r a l  problems 
which are e a s i l y  adopted by many members o f  a community, the f o l l o w in g  
demands need to  be met by the p r o je c t :
a) A long- term commitment i s  requ i red  at  the ou tse t  o f  any p r o je c t  so 
th a t  extension s t a f f  know they have the t ime and resources to  
implement the framework s u c c e s s fu l l y .  This i s  o f ten  d i f f i c u l t  in 
government departments where s t a f f  are re-pos ted at  regu la r  
i n t e r v a l s .  I t  i s  e s p e c ia l l y  impor tan t  t h a t  f i e l d  s t a f f  are al lowed to 
remain in  the communit ies,  or  at  le as t  make f requent  and regu la r  
v i s i t s ,  dur ing  stages 4 and 5 o f  the work, even though i t  may appear 
to  n o n - f i e l d  p r o je c t  s t a f f  t h a t  they are no longer u s e fu l .  The 
process o f  technology development and adopt ion needs f u l l  a t t e n t i o n  
f o r  a long i n t r o d u c to r y  per iod  so t h a t  i t  has a chance to  gain 
momentum and can be s e l f - s u s t a i n i n g ;
b) F ie ld  s t a f f  should have the r i g h t  mind set in  order  t h a t  they 
approach the community as a f r i e n d  and f e l l o w  p u p i l ,  r a th e r  than as a 
sen io r  o f f i c i a l  and techn ica l  expert  who w i l l  teach the v i l l a g e r s  new 
techno log ies .  I t  i s  hoped t h a t  they can be so bound up in  the ac t ion  
th a t  t h e i r  in f lu e n c e  is  seen as pa r t  o f  an i n t e r a c t i v e  and 
empowering process, descr ibed by Cornwall e t  a l . (1994);  and
c) The techno log ies  need to  be developed to  address those problems which
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are seen by the community, and not by p ro je c t  s t a f f ,  as being the
most press ing.
In r e a l i t y  the chance f o r  long- term commitment to  a p ro je c t  r a re l y  
occurs in  N ige r ia  where the i n a b i l i t y  o f  the country to  pursue a p ro je c t  
or  programme to  i t s  l o g ic a l  conc lus ion because o f  p o l i t i c a l  i n s t a b i l i t y  
i s  the bane o f  development p ro je c ts  and programmes (Olanrewaju & Fa lo la ,  
1992). Therefore i t  i s  hoped th a t  by empowering communit ies from the 
outse t  o f  a p ro je c t  to  at tempt to  address problems using loca l  
resources, more chance w i l l  e x i s t  f o r  the con t in u a t io n  o f  p ro je c ts  under 
t h e i r  own momentum i f  a break or  an end in p ro je c t  support  from 
government i n s t i t u t i o n s  or development agencies occurs.  Where government 
or o the r  agency support  i s  l im i t e d  and uns table,  the people should be 
able to  take charge o f  t h e i r  own development (Cabrera & M u r i l l o ,  1995),
F ie ld  workers from d i f f e r e n t  agencies may be tempted to  emphasise 
problems which they or  t h e i r  agencies fee l  are the most impor tan t ,  and 
to  in t roduce  techno log ies  which they t h i n k  w i l l  best  achieve the aims o f  
the agency. This may be, f o r  example, g rea te r  food product ion f o r  an 
a g r i c u l t u r a l  development agency, or reduced fo re s t  c learance f o r  a 
conserva t ion department. However t h i s  should be avoided as f a r  as 
poss ib le  w i th  f i e l d  s t a f f  making the best use o f  t h e i r  s k i l l s ,  ac t ing  
on ly  as support  wh i le  the communit ies lead the development process.
Recent s tud ies  by Leach & Fairhead (1994) in Guinea suggest t h a t  the 
premise on which many development p r o je c t s  o f  the region are based, is  
f lawed and t h a t ,  c on t ra ry  to  common b e l i e f ,  f o re s t  cover is  managed and 
a c t i v e l y  increased by communit ies.  As a r e s u l t ,  long-s tand ing  land-use 
p o l i c y  i s  argued to  be causing savanna vege ta t ion  to  reco lon ise  the area
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by c r im in a l i s i n g  ac t ions  o f  loca l  communit ies,  such as s e t t i n g  up f i r e  
breaks and in t e n s i v e l y  farming the areas around the v i l l a g e s ,  which have 
in the past maintained and increased f o r e s t  cover.  I t  i s  impor tant  to  
a l low  the voice o f  the loca l  communit ies to  be heard from the e a r l i e s t  
stage in  p ro je c t  development so th a t  e f f o r t s  are d i re c te d  a p p ro p r ia te ly  
by them. In t h i s  way a working environment i s  c reated which has the 
p o te n t ia l  t o  make f u l l  use o f  farmers '  loca l  knowledge and the va luab le  
resource o f  indigenous t ree  or shrub species to  develop farming systems 
which address the r i g h t  problems in  a way which i s  app ropr ia te  to  both 
socio-economic and environmental  cond i t ion s .
One problem which has lead to  low adopt ion ra tes  o f  a g ro fo re s t r y  
techno log ies  i s  the gene ra l ly  high labour requirements f o r  the e f f e c t i v e  
management o f  these systems. I f  farmers develop techno log ies  themselves 
then they are able to  take such fa c to rs  i n t o  account and w i l l  be more 
l i k e l y  to  produce systems which are both socio-economical  l y  and 
e c o lo g i c a l l y  app rop r ia te .  For example, t h i s  study was able to  show tha t  
Dia l ium guineense i s  a lo ca l  species which may be useful  in addressing 
some o f  the problems o f  shortened fa l l o w s  and decreasing s o i l  f e r t i l i t y  
experienced by many farmers in the region. Farmers can be encouraged to  
experiment w i th  each technology,  growing as few or as many t rees  as they 
fee l  comfortab le  w i th  and f i t t i n g  them in to  t h e i r  farming systems as 
appropr i  a t e .
Hopefu l l y  the con t inu ing  debate amongst development p ro fess iona ls  w i l l  
ev en tua l l y  mean t h a t  agencies respond d i r e c t l y  to  loca l  communit ies in 
t h i s  way, making i t  poss ib le  f o r  farmers to  react  app ro p r ia te !y  to  local  
problems. In summary, th e re fo re ,  t h i s  t h e s is  has at tempted to  add to  the 
debate by suggest ing ways in which such community support  and
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encouragement can be given through e x i s t i n g  extens ion systems. I n i t i a l l y  
a d iscuss ion  o f  past development e f f o r t s  h i g h l i g h te d  the areas where 
change i s  necessary,  and a d e s c r ip t i o n  o f  N ig e r i a ' s  a g r i c u l t u r e  gave a 
background. Fo l low ing t h i s ,  an ethnobotan ica l  survey in the two main 
study v i l l a g e s  and the consequent choice of  and germinat ion  and growth 
t r i a l s  f o r  fo u r  indigenous woody species,  helped to  i l l u s t r a t e  the 
combination o f  formal research w i th  lo ca l  knowledge f o r  e f f e c t i v e  
community- led a g r i c u l t u r a l  change. F i n a l l y  the b r in g in g  together  o f  the 
gathered in fo rm a t ion  in community meetings and subsequent d iscuss ion o f  
c u r ren t  ex tension p ra c t i c e s  in the study area, led to  the development o f  
a framework to  a id  f u tu re  ru ra l  development programmes in the region.
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Appendix A
L i s t  o f  species which appear in  the t e x t  and tab les  o f  the th e s is ,  and, 
where app rop r ia te ,  t h e i r  a u t h o r i t i e s .
Acacia leucophica (Roxb.) W i l l d .
^cac7'a n i o l o t i c a  ( L . )  W i l ld .
Acioa b a r t e r i  Eng l .
Adansonia d i g i t a t a  L.
A f z e l i a  a f r i c a n a  Sm.
A l b i z i a  a d ia n t i  f o l i a  (Schum.) W.F.Wight 
A l b i z i a  g laberr ima  (Schum.& Thonn.) Benth.
A l b i z i a  schimperiana  01i v .
A l b i z i a  zygia  (DC.) J.F.Macbr.
Alchornea c o r d i f o l i a  Schum.& Thonn.
A ls to n ia  boonei De Wild.
Amaranthus caudatus L.
Anacardiurn occ iden ta le  L.
Ananas comosus ( L . )  Merr r .
Annona mur icata  L.
A n th o c le i s ta  d ja lo n e s is  A.Chev.
Arach is  hypogaea L.
Artocarpus  a t i l i s  (Parkinson) Fosberg 
Artocarpus h e te ro p h y l1 us Lam.
Azadi rachta  ind ica  A.Juss.
Bai 1 lone! la t o x i s p e r m  P ie r re  
Bambusa v u lg a r is  Schrad. ex Mendel 
Baphia n i t i d a  Lodd.
B a r te r ia  n ig r i t a n a  Hook.f.
Bombax ceiba  L.
Brachystegia eurycoma Harms 
B r i d e l i a  spp.
Cajanus cajan  ( L . )  Mi l i s p .
Calamus spp.
C a l1iandra ca lo thy rsus  Meissn.
Calpocalyx d in k la g e i  Harms 
Canarium s c h w e in fu r t h i i  Engl.
Capsicum annum L.
Carica papaya L.
Carpolobia lu tea  G.Don 
Cassia siamea Lam.
Ceiba pentandra ( L . )  Gaertn.
Chromolaena odorat  a L.
C i t r u s  spp.
Cocos n u c i fe ra  L.
Cola acuminata (P.Beauv.) Schott  & End l .
Cola lep ido ta  K.Schum.
Cola n i t i d a  (Ven t . )  Schott  & Endl.
Cola pachycarpa K.Schum.
Cola r o s t r a t a  K.Schum.
Coula e d u l i s  Ba i11.
Crescent ia  c u je te  L.
Croton zambesicus Meul l .  Arg.
Cucumeropsis e d u l i s  Cogn.
Cucumis s a t iv u s  L.
Curcurb i ta  pepo L.
Cyl icod iscus  gabunensis Harms 
Dacryodes e d u l i s  (G.Don) H.J.Lam.
Daniel  l i a  o l i v e r i  (Ro l fe )  Hutch.& Dalz.
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Delon ix  reg ia  (Hook.) Raf.
Dennet t ia t r i p e t a l  a Bak . f .
Dia l ium guineense W i l l d .
Dioscorea  spp.
Diospyros m e s p i l i f o rm is  Hochst ex A.DC.
Dracaena arborea  ( W i l l d . )  Link 
Elae is  gu ineensis  Jacq.
Enanthia ch lorantha  01i v .
Ficus exasperata Vahl 
Funtumia a f r i cana  (Benth. )  Stapf  
Funtumia e l a s t i c a  (Preuss) Stapf 
Garc in ia  cola  Heckel 
G l i r i c i d i a  sepium (Jacq. )  Walp.
Glyphaea b re v is  (S p r ing . )  Monachino 
Gmelina arborea  Roxb.
Gnetum afr icanum  L.
G r e v i l l i a  robusta  Cunn.
Hal lea  spp.
Harungana madagascaiensis Lam. ex Po ir .
Hevea b r a s i 1ie n s is  (A.Juss) Meu l l .A rg .
Hib iscus esculentus  L.
Hura c rep i tan s  L.
Hylodendron gabunensis Taub.
Imperata c y l i n d r i c a  ( L . )  Rausch.
Ipomoea bata tas  ( L . )  Lam.
I r v i n g i a  gabonensis (O'Rorke) B a i l l .
Khaya i v o ren s is  A.Chev.
Klainedoxa gabonensis Engl.
Laccosperma spp.
Leucaena leucocephala (Lam.) De Wit .
Lophira a la ta  Banks ex G aer tn . f .
Lovoa t r i c h i l i  odes Harms 
Lycopersicon esculentum Mi 11.
Manihot esculenta  Crantz 
Mangifera ind ica  L.
Marantaceae
M a rg a r i ta r i a  discordea  ( B a i l l . )  Webster
Melia v o lk e n s i i  Gurke
M i l i c i a  excelsa  (Welw.) Benth.
Momordica angust isepa la  Hutch & J.M.Dalz.
Morinda luc ida  Benth.
Musa parad is iaca  L.
Musa sapientum L.
Musanga cecropoides  R.Br.
Naucl ia d i d e r r i c h i i  (De Wild.  & Th.Dur. )  M e r r i l l  
Naucl ia 1 a t i f o l i a  Sm.
Newboldia laev is  (P.Beauv.)  Seeman ex Bureau 
Nypa f r u t i c a n s  Wurmb.
Oryza s a t iv a  L.
Parkia b i c o l o r  A.Chev.
Park ia big lobosa  (Jacq. )  Benth.
P e n ta d e th ra  macrophyl la  Benth.
Persea americana M i l l .
Peters ianthus macrocarpus (P.Beauv.)  Liben
Pinus car ibaea  Morelet
Piper guineense Schum. & Thonn.
Piptadenestrum afr icanum  (H ook . f . )  Brenan 
Plumeria rubra  L.
Poga oleosa  P ie r re
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Prosopis j u l i f l o r a  (Swartz)  DC.
Psidium guajava L.
Pterocarpus m i Id b ra e d i i  Harms 
Pterocarpus osun Craib 
Pterocarpus sayaux i i  Taub.
Pycnanthus angolens is  (Welw.) Warb 
Randia spp.
Raphia hooker i  Mann & Wendlend 
Raphia sadamica A.Chev.
Ruavo l f ia  vom i to r i  a A f z e l .
Ricinodendron h e u d e lo t i i  ( B a i l ! , )  Heckel 
Rhizophora spp.
Saccharum o f f i c in a ru m  L.
Sclerocarya b i r r e a  (A .R ich . )  Hochst.
Sesbania g r a n d i f o l i a  (L . )  Pers.
Sesbania macrantha Welw. ex Phi 11.& Hutch.
Shorea robusta  G a e r tn . f .  Roxb.
Spondias mombin L.
Synsepalum d u l c i f i c u m  (Schum. & Thonn.) Daniel 1. 
Syzygium malaccense L.Merr.& Perry 
Talinum t r i a n g u la r e  W i l l d .
Tectona grand is  L . f .
T e l f a i r i a  o c c id e n ta l i s  Hook.f .
Terminal ia  catappa L.
Terminal ia  iv o re n s is  A.Chev.
Terminal ia superba Engl .& D ie ls .
Tetrap leura t e t r a p t e r a  (Schum. & Thonn.) Taub. 
Theobroma cacao L.
Trecu l ia  a f r i c a n a  Decne.
Trema o r i e n t a l  is  (L . )  Blume 
T r ip lo c h i t o n  sc le roxy lon  K.Schum.
Uapaca h e u d e lo t i i  B a i l l .
Uvaria chamae P.Beauv.
Vernonia amygdalina Del.
Vi tex  doniana Sweet 
Xanthosoma mafa f fa  Schott .
Ximeia c a f f r a  Sond.
Xylop ia  ae th iop ica  (Dunal) A.Rich.
Xylop ia  q u i n t a s i i  Engl. & D ie ls  
Zanthoxylum g i l l e t i  (De W i ld . )  Waterman 
Zea mays L.
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Appendix B
Schedule o f  f i e l d w o rk :  A p r i l  1992 to  December 1993 
1 9 9 2  
APRIL 
JUNE 
JULY
Fieldwork f o r  CRNP in  study area 
General f i e l d  survey and v i l l a g e  s e le c t io n  
Begin v i l l a g e  survey work
09 - 11 Igoni  goni
17 - 19 Abo Mkpang
AUGUST 03 - 05 Igoni  goni
10 Akwa Ibom Forest  Department
13 - 17 Abo Mkpang
24 - 28 Igoni  goni
SEPT 03 - 10 Preparat ion  and running e x te n s io n /a g ro fo re s t r y
workshop f o r  CRNP
21 - 24 Abo Mkpang
30 Igoni  goni
OCT S t a r t  o f  monthly t re e  measurements/observations
01 - 02 Igoni  goni
07 - 08 Abo Mkpang
19 - 22 Abo Mkpang
27 _ 28 Igoni  goni
NOV 04 Obi okpok
16 - 18 Abo Mkpang
23 Igoni  goni
27 Obi okpok
DEC 09 Obi okpok
14 - 15 Abo Mkpang
18 Igoni  goni
1 9 9 3
JAN 05 Obiokpok
14 Obi okpok
19 - 21 Abo Mkpang
26 Igoni  goni
FEB 15 - 16 Abo Mkpang
23 - 24 Igoni  goni
MARCH 01 - 04 Obiokpok
15 - 16 Abo Mkpang
23 - 24 Igoni  goni
APRIL 13 - 15 Abo Mkpang
21 Igoni  goni
29 Obi okpok
MAY 11 _ 13 Abo Mkpang
21 Obi okpok
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JUNE 02 Igoni  goni
15 - 16 Abo Mkpang
17 Igoni  goni
JULY 01 Obi okpok
16 Obiokpok workshop
20 - 21 Abo Mkpang
22 Igoni  goni
AUGUST 12 - 13 Abo Mkpang
14 Igoni  goni
SEPT 10 Obi okpok
13 Igoni  goni
14 -  15 Abo Mkpang
OCT 01 -  04 Forest Department PRA Exercise
18 Igoni  goni
19 -  20 Abo Mkpang
NOV 12 - 14 Abo Mkpang
19 -  21 Igoni  goni
DEC 01 Obiokpok
10 -  13 Abo Mkpang
17 - 19 Igoni  goni
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Appendix C
Checklist for village surveys: Abo Mkpang, Igonigoni and Obiokpok.
Name of family g r o u p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
No. of people in h o u s e h o l d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Do you have a food crop f a r m ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
What crops do you g r o w ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
What is the yield l i k e ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Is it the same, worse or better than b e f o r e ? . . . . . . . . . . . . . . . . .
Do you have other farms: plantation, r i v e r ? . . . . . . . . . . . . . . . . . .
What do you grow t h e r e ? ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
What is the yield l i k e ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Is it the same, worse or better than b e f o r e ? . . . . . . . . . . . . . . . . .
Who owns your farm land? Food f a r m . . . . . . . . . . . . . . . . . . . . . . . . . .
O t h e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
How do you get ne w farm l a n d ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
How often do you get new l a n d ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
How long does the fallow l a s t ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Is this the same, shorter or longer than be fo r e ? . . . . . . . . . . . . .
How is the land: plenty or not m u c h ? . . . . . . . . . . . . . . . . . . . . . . . .
Do you grow any crops next to the h o u s e ? . . . . . . . . . . . . . . . . . . . .
What do you g r o w ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Do you do anything to keep the soil g o o d ? . . . . . . . . . . . . . . . . . . .
Do you have any l i v e s t o c k ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
What are the main problems you h a v e ? . . . . . . . . . . . . . . . . . . . . . . . .
Are there any trees on your food crop farm? 
What are t h e y ? . . . . . . . . . . . . . . . . . . . . . . . . .
Which ones did you find there and wh ic h are planted? 
F O U N D : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
p l a n t e d  1 !
What is each kind used for?
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Apart from the main crop (ie. oil palm, cocoa, etc.) are there any other 
trees on the plantation f a r m ? ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
What are t h e y ? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....
Which ones did you find there and which are planted? 
F O U N D :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
P L A N T E D :. . . . . . . . . . . . . . . . . . . . . . . . . 1 . . . . . . . . . .
What is each kind used f o r ? . . . . . . . . . . . . . . . . . . . . .
Are there any trees near the house? 
What are t h e y ? . . . . . . . . . . . . . . . . . .
Which ones did you find there and wh ic h are planted? 
F O U N D :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
planted* !!!!!!!!!!! i I!!!!!!!!!!!.*!!!!! i !
Are there any laws about planting tr e e s ? . . . . . . . . . .
Are there any laws about collecting tree products?
Do you use any other trees? 
What are t h e y ? . . . .. .... .
What is each kind used for?
Are they easy to find or scarce?
Are any tree products becoming more difficult to find?
Do you sell any trees products? 
What do you s e l l ? . . . . . . . . . . .
Where do you sell them/who to?
For how much do you sell them?
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Appendix D
Data c o l l e c t i o n  sheet f o r  germinat ion  t r i a l s  o f  Dia l ium guineense, 
Ricinodendron heude lo t i  i and Uvaria chamae, c a r r i e d  out in  Calabar,  
Cross River S tate,  1993.
>
Species:______________________________ Treated/untreated
Week
Seedling No. 10 11
(Height of seedling in cm)
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Appendix E
Form used f o r  c o l l e c t i n g  monthly g row th /observa t ion  data f o r  the twenty -  
th ree  t rees  o f  each o f  the fo u r  study species.
TREE RECORD FORM
Date__________________________Village,
Species______________________________  Tree number.
Location_________________________________
Surrounding vegetation___________________________________
Topography____________________________.________ _
Size [young/mature/seedling]________________
Girth/he ight____________________________________
Crown status__________________________Climbers
Condition________________________________________
Habit
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Appendix F
Uses /descr ip t ions ,  loca l  names and botan ica l  names o f  a l l  t rees  c i t e d  in 
v i l l a g e  surveys in  Abo Mkpang and Igon igon i .
Abo Mkpang
Local name Botan ical  name D esc r ip t ion /use
Kankpun A l b i z i a  zygia Leaves f o r  soup
Boku A ls to n ia  boonei Soi l  f e r t i l i t y ,  t imber
Cashew Anacardiurn occ iden ta le Cashew
Dogoyoro Azadi rachta ind ica Mala r ia  medicine
Boj i e B a i1lo n e l la  toxisperma Mimosop-t imber, seeds 
f o r  o i l  and soup
Otang Bambusa v u lg a r is Stakes/po les
Nkom wan B a r te r ia  n ig r i t a n a Home o f  s t i n g in g  ants
Kekpuruk Brachystegia eurycoma Seeds f o r  soup ,so i l  
f e r t i 1i t y
Kachi bewong B r i d e l i a  spp. So i l  f e r t i l i t y
Otion Calpocalyx d ink la ge i Medi c ine
Bushu basung Canarium s c h w e in fu r t h i i Scares wi tches
Kenkwalag Carica papaya Pawpaw f r u i t
Bukim Ceiba pentandra Cotton t r e e
Ntsokod C i t r u s  spp. Orange, l ime, etc,
Oku Cocos nu c i fe ra Coconut
Dibe Cola acuminata Kola nut
Abiase Cola lep idora Monkey kola
Kengpongkerong Cola pachycarpa Edib le  f r u i t
Ken dim Cyl icod iscus  gabunensis Bark t r e a t  fever/cough
Bushu Dacryodes edu1is Pear
Oshibin Diospyros mespi1i f o rm is Ebony t imber
Bayep Elae is  guineensis Palm o i l
Kakeleng Enant ia ch lo rantha Quinine t re e ,  fever
Kenkparak Eremospatha cecropoides Cane rope
Ficus exasperata Ringworm medicine
Nkwame Funtumia a f r i cana Used f o r  p i l l o w
Nkwame Funtumia e la s t i c a Latex
Funtumia spp. Carving wood
Oj ie Garc in ia  kola B i t t e r  kola
Gmeli na Gmelina arborea Ti mber
Nt io reh Harungana madagascar iensis Live stake
Kich i  debed Hal lea c i l  ia ta Ti mber
Kachi e ta re Hura c rep i tans Thunder t re e
Boka Hylodenron gabunense Live stake
Bojep [Ogbono] I r v i n g i a  gabonensis Bush mango
Kekam Laccosperma secundi f lo rum Cane s t i c k
Kabani kong Lophira a la ta I ron  wood
Cedar Lovoa t r i c h i  1iodes T i mber
Buz ip  okagara Mangifera ind ica Mango f r u i t
Nsan M i l i c i a  excelsa I roko
El ing Mormordica angust isepa l  a Sponge
Kakobuk Morinda lucida Red wood, fever
Bukobe Musanga cecrop io ides Soi l  f e r t i l i t y
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Nkare k i c h i Nauclea d i d e r r i c h i  i Opepe t imber
Nbendikum Newboldia laev is Live stake
Kakpaja Parkia b i c o l o r Soi l  f e r t i l i t y ,  soup, 
t i  mber
Kachi kabiam Parkia biglobosa Cough, t im ber ,  
seasoni ng
Kennabe P e n ta d e th ra  macropyl la A f r ic a n  o i l  bean, soup
Bushu okagara Persea americana Avocado pear
Nnunung Pete rs ian thus macrocarpus T i mber
Onyio Poga oleosa Seeds eaten
Guava Psidium guajava Guava f r u i t
Buku Pterocarpus osun Camwood, la te x  used to 
slow labour
Pterocarpus  spp. Timber, soup
Bucham Pycnanthus angolensis Soi l  f e r t i l i t y
Kiz ibhe Randia acuminata Chewing s t i c k
Nstu Raphia hooker i Mats, palm wine
Katong Rauvo l f ia  vom i to r ia Cold, cough
Bokpasi Ric inodendron heude lo t i  i Seeds eaten & f o r  o i l ,  
l i v e  stake, medicine
Syzygium malacensis Apple t re e
Kenkange okagara Terminal ia  catappa F r u i t ,  shade
Kenkange Terminal ia  ivo rens is Mahogany [b lack ]
Kenkange Termina1ia superba Mahogany [wh i te ]
Four sides Tetrap leura te t r a p te r a Soup, por r idge
Cocoa Theobroma cacao Cocoa
Obeche T r ip lo c h i t o n  sc le roxy lon Seeds, t imber
Odang Uapaca heude lo t i  i Wood & chewing s t i c k
Bulonge Xylop ia  q u i n t a s i i Medi c i  ne
Kachicham Zanthoxylum g i l l e t i i Tooth ache cure
Igonigoni
Local name Botan ical  name D e sc r ip t ion /use
Kuka Adansonia d i g i t  a t  a Leaves f o r  soup
Efem Alchornea c o r d i f o l i a Live fence, snake b i t e  
medicine, coagulant
Biku A ls to n ia  boonei Wood f o r  fac ing  board
Cashew Annacardiurn occ iden ta le Cashew f r u i t  and nut
Chop chop Annona muricata Soursop f r u i t
Annona squamosa Sweetsop f r u i t
Npununpun A n tho c le is ta  d ja lonens is Roots f o r  fever
Dogoyoro Azadi rachta ind ica Malar ia  medicine
Bamboo Bambusa v u lg a r is Yam stakes, markers, 
f i  re wood
Ebei Baphia n i t i d a Medicine f o r  rashes
Ohurie Baphia spp. Chewing s t i c k ,  pound 
palm f r u i t s  f o r  o i l
Ekun Brachystegia eurycoma Leguminous t re e
Re war Canarium s c h w e in fu r th i i Scares wi tches
N g b i r i d i Carica papaya Pawpaw f r u i t
Owum Ceiba pentandra Cotton t re e
Isokoro C i t ru s  spp. Orange
Ehuarara Cocos n uc i fe ra Coconut
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Rebo Cola acuminata Kola
Acharicha Cola r o s t r a ta Monkey kola
Upaharar Crescent ia cu je te Calabash
Croton zambesicus Thunder t re e
Rayar Dacryodes e d u l i s A f r ic an  pear
Ogba D a n ie l l i a  o l i v e r i Leaves eaten w i th  yam
Delon ix  reg ia Flamboyant, deco ra t ion
Ehane Dia l ium guineense Seeds ed ib le
Etong Dracaena arborea Boundary marker, yam 
barn
Bhode E lae is  gu ineensis Palm o i 1
Ogbo Ficus  spp. Leaves f o r  soup
Ekamu Garc in ia  cola B i t t e r  kola
Bhunobhen Glyphaea b re v is Chewing s t i c k ,  leaves 
f o r  soup
Gmeli na Gmelina arborea Ti mber
Hura c rep i tans Thunder t re e ,  shade
Bomeh I r v i n g i a  gabonensis Bush mango
Burneraroy K1ainedoxa gabonensis T i mber
Lophira a la ta I ron wood
Mango Mangifera ind ica Mango f r u i t
Orki M i l i c i a  excelsa I roko
Ebhori Musanga cecrop io ides Soi l  f e r t i l i t y
Enojune Nauclea 1 a t i f o l i a Lvs & roo ts  f o r  fever
Ngugu Parkia b i c o l o r Soi l  f e t i l i t y ,  soup
Emmam P e n ta d e th ra  macrophyl la A f r ic an  o i l  bean
Plumeria rubra Frangipan i ,  decora t ion
Guava Psidium guajava Guava
Oko Pterocarpus m i Idbraedi  i Leaves f o r  soup
Bhose Pterocarpus osun Camwood, leaves soup
Etorakpa Pterocarpus s a n ta l in o  ides Leaves f o r  soup
Roffah Raphia hooker i Thatch, palm wine
I ton g Raphia sundanica Thatch
E h i r ih a r Spondias mombin Live stake, f r u i t ,  
leaves t r e a t  cough
Apple Syzygium malacensis F r u i t
Almond Terminal ia  catappa Shade, f r u i t
Odom Terminal ia  ivo rens is Mahogany t imber
Epine ise Terminal ia  superba Mahogany t imber
Cocoa Theobroma cacao Cocoa
T r ip lo c h i t o n  s d e r o x y lo n Soup
Roverizo i Uvaria chamae F r u i t ,  chewing s t i c k ,  
Roots & lvs  f o r  fever
Opia V i tex  doniana Edib le leaves
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Ranking o f  woody species according to  the number o f  t imes each was 
mentioned in  Abo Mkpang and Igon igon i .
TREE SPECIES
NUMBER OF TIMES
Abo Mkpang 
Number Rank
MENTIONED
Igoni  goni 
Number Rank
Total
Number Rank
Adansonia d i g i t a t a 5 18= 5 33=
A l b i z i a  zygia 8 24= 8 30=
Alchornea co rd i  f o l i a 5 18= 5 33=
A ls to n ia  boonei 10 22= 6 17= 16 23=
Anacardium occ iden ta le 25 14 14 10= 39 15
Annona muricat  a 4 19= 4 34=
Annona squamosa 1 22= 1 37=
A n tho c le is ta  d ja lonens is 6 17= 6 32=
Azadi rachta  ind ica 4 28= 5 18= 9 29=
Bai 11 one ! la  toxisperma 42 8 42 13
Bambusa v u lg a r i s 2 30= 26 7= 28 19=
Baphia n i t i d a 9 15= 9 29=
Baphia spp. 10 14= 10 28=
B a r te r ia  n i g r i t a n a 1 31 = 1 37=
Brachystegia eurycoma 27 13= 1 22= 28 19=
B r i d e l i a  spp. 1 31 = 1 37=
Calpocalyx d in k la g e i 2 30= 2 36=
Canarium s c hw e in fu r th i  i 3 29= 2 21 = 5 33=
Carica papaya 7 25= 13 11 = 20 21 =
Ceiba pentandra 29 11 = 3 20= 32 16
C i t r u s  spp. 89 2 71 1 160 1
Cocos nu c i fe ra 19 17= 31 6 50 11
Cola acuminata 70 5 11 13 81 6
Cola lep idora 11 21 11 27
Cola pachycarpa 6 26= 6 32=
Cola ro s t r a ta 2 21 = 2 36=
Crescent ia c u je te 2 21 = 2 36=
Croton zambesicus 1 22= 1 37=
Cyl icod iscus  gabunensis 10 22= 10 28=
Dacryodes e d u l i s 96 1 26 7= 122 2
D a n ie l l i a  o l i v e r i 5 18= 5 33=
Delon ix  reg ia 3 20= 3 35=
Dia l ium guineense 43 4 43 12
Diospyros mespi 1i f o rm is 4 28= 4 34=
Dracaena arborea 2 21 = 2 36=
Elae is  guineens is 29 11 = 60 2 89 5
Enant ia ch lo rantha 8 24= 8 30=
Eremospatha cecropoides 3 29= 3 35=
Ficus  spp. 1 31 = 1 22= 2 36=
Funtumia spp. 3 29= 3 35=
Garc in ia  cola 14 19 2 21 = 16 23=
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TREE SPECIES
Abo Mkpang 
Number Rank
Igonigoni  
Number Rank
Tota l
Number Rank
Glyphea b re v is 1 22= 1 37=
Gmelina arborea 1 31 = 3 20= 4 34=
Hal lea c i 1ia ta 4 28= 4 34=
Harungana madagascar iensi s 2 30= 2 36=
Hura c rep i tans 1 31 = 6 17= 7 31
Hylodendron gabunense 10 22= 10 28=
I r v i n g i a  gabonensis 85 3 33 5 118 4
Klainedoxa gabonensis 3 20= 3 35=
Laccosperma secundi f lo rum 1 31 = 1 37=
Lophira a la ta 13 20 3 20= 16 23=
Lovoa t r i c h i  1iodes 2 30= 2 36=
Mangifera ind ica 72 4 47 3= 119 3
M i l i c i a  excelsa 52 6= 23 9 75 7
Momordica angust isepa la 4 28= 4 34=
Morinda luc ida 2 30= 2 36=
Musanga cecropoides 8 24= 1 22= 9 29=
Nauclea d i d e r r i c h i  i 19 17= 19 22=
Nauclea 1 a t i f o l i a 5 18= 5 33=
Newboldia la ev is 1 31 = 1 37=
Parkia b i c o lo r 27 13= 2 21 = 29 18
Park ia  biglobosa 20 16 20 21 =
P e n ta d e th ra  macropyl 1 a 5 27= 10 14= 15 24=
Persea americana 30 10 30 17
Pete rs ian thus  macrocarpus 4 28= 4 34=
Plumeria rubra 1 22= 1 37=
Poga oleosa 9 23= 9 29=
Psidium guajava 24 15 47 3= 71 8
Pterocarpus m i ldb raed i  i 26 7= 26 20
Pterocarpus osun 28 12 24 8 52 10=
Pterocarpus s a n ta l in o id e s 4 19= 4 34=
Pterocarpus soyaux i i 3 29= 3 35=
Pterocarpus  spp. 3 29= 3 35=
Pycnanthus angolens is 15 18 15 24=
Randia acuminata 6 26= 6 32=
Raphia hooker i 3 29= 12 12 15 24=
Raphia sudanica 13 11 = 13 26
Rauvo l f ia  vom i to r ia 1 31 = 1 37=
Ricinodendron heude lo t i  i 9 23= 9 29=
Spondias mombin 8 16 8 30=
Syzygium malacensis 7 25= 3 20= 10 28=
Terminal ia  catappa 3 29= 2 21 = 5 33=
Terminal ia  ivo ren s is 52 6= 13 11 = 65 9
Terminal ia  superba 49 7 3 20= 52 10=
Tetrap leura te rap te ra 2 30= 2 36=
Theobroma cacao 38 9 3 20= 41 14
T r ip lo c h i t o n  sc le roxy lon 1 31 = 1 22= 2 36=
Uapaca h e u d e lo t i i 1 31 = 1 37=
Uvaria chamae 9 15= 9 29=
Vi tex  doniana 14 10= 14 25
Xylop ia  q u i n t a s i i 5 27= 5 33=
Zanthoxylum g i l l e t i i 1 31 = 1 37=
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Locat ions o f  t rees  mentioned dur ing v i l l a g e  surveys, and the number o f  
t imes each species was mentioned f o r  each lo c a t io n .
ABO MKPANG
Speci es House Farm P lan ta t ion Forest Total
A l b i z i a  zygia - 5 1 2 8
A ls to n ia  boonei - 4 6 - 10
Anacardiurn occ iden ta le 14 8 3 - 25
Azadi rachta ind ica 2 1 1 - 4
Bai 1lo n e l la  t o x i  sperma - 13 12 17 42
Bambusa v u lg a r i s _ - 2 2
B a r te r ia  n ig r i t a n a - - 1 - 1
Brachystegia eurycoma - 6 15 6 27
B r i d e l i a  spp. - 1 - 1
Calpocalyx d in k la g e i - - 1 1 2
Canarium s c hw e in fu r th i  i - 2 1 - 3
Carica papaya 7 - - - 7
Ceiba pentandra - 16 13 - 29
C i t r u s  spp. 37 30 22 - 89
Cocos n uc i fe ra 14 1 4 - 19
Cola acuminata 25 25 20 _ 70
Cola lep idora - - 2 9 11
Cola pachycarpa - - 2 4 6
Cyl icod iscus  gabunensis - 2 3 5 10
Dacryodes e d u l i s 27 40 29 - 96
Diospyros mespi1i f o r m is - 1 2 1 4
Elae is  gu ineens is 6 14 6 3 29
Enant ia ch lorantha 1 3 4 8
Eremospatha h oo k e r i i - - - 3 3
Ficus exasperata - 1 - - 1
Funtumia spp. - 1 2 - 3
Garc in ia  kola - 6 2 6 14
Gmelina arborea - 1 - 1
Harungana madagascar iensis - 2 - - 2
Hel lea  c i l i a t a - 2 2 - 4
Hura c rep i tans 1 - - - 1
Hylodendron gabunense - 2 8 - 10
I r v i n g i a  gabonensis 5 28 25 27 85
Laccosperma secundi f lorum - - _ 1 1
Lophira a la ta - 1 11 1 13
Lovoa t r i c h i  1io ides - 1 - 1 2
Magnifera ind ica 34 21 17 - 72
M i l i c i a  excelsa - 26 20 6 52
Momordica angust isepa l  a - - - 4 4
Morinda luc ida - _ - 2 2
Musanga cecrop io ides - 5 3 - 8
Nauclea d i d e r r i c h i  i - 7 9 3 19
Newboldia laev is - 1 - - 1
Parkia b i c o l o r - 11 16 - 27
Park ia biglobosa - 9 11 - 20
Pentac la thra  macrophyl la - 1 2 2 5
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House Farm PIan ta t ion Forest Total
Per sea americana 13 10 7 - 30
Peters ianthus macrocarpus - 1 3 - 4
Poga oleosa - - 3 6 9
Psidium guajava 13 9 2 - 24
Pterocarpus osun - 14 9 5 28
Pterocarpus  spp. - 2 - 1 3
Pycnanthus angolens is 5 10 - 15
Randia accuminata - 1 5 6
Raphia hooker i 2 _ 1 3
Rauvo l f ia  vom i to r ia - 1 - _ 1
Ricinodendron heude lo t i  i _ 2 3 4 9
Syzygium malacensis 2 3 2 - 7
Termi n a l i  a catappa 3 - - - 3
Termi n a l i a  ivo rens is - 21 27 4 52
Termi n a l i  a superba - 19 25 5 49
Tetrap leura t e t r a p te r a - 1 - 1 2
Theobroma cacao 1 - 37 _ 38
T r ip lo c h i t o n  sc le roxy lon - _ 1 - 1
Uapaca heude lo t i  i - - 1 - 1
Xylop ia  q u i n t a s i i 1 4 - 5
Zanthoxylurn g i l l e t i i - - 1 - 1
IGONIGONI
Speci es House Farm P la n ta t i on Bush To ta l
Adansonia d i g i t a t a 4 - 1 5
Alchornea co rd i  f o l i a - 2 - 3 5
A ls to n ia  boonei - 1 4 1 6
Anacardiurn occ iden ta le 2 7 5 - 14
Annona mur icata 3 - 1 - 4
Annona squamosa 1 - - - 1
A n th o c le is ta  d ja lonens is - 2 2 2 6
Azadi rachta ind ica 3 2 - _ 5
Bambusa v u lg a r is - 20 - 6 26
Baphia n i t i d a 3 5 1 _ 9
Baphia spp. - 7 - 3 10
Brachystegia eurycoma - - 1 - 1
Canarium schw e in fu r th i  i - - 2 - 2
Carica papaya 13 - - - 13
Ceiba pentandra 1 - 1 1 3
C i t r u s  spp. 52 14 5 - 71
Cocos nu c i fe ra 26 - 5 31
Cola acuminata 2 1 4 4 11
Cola r o s t r a ta - 1 1 - 2
Crescet ia  c u je te 1 - 1 - 2
Croton zambesicus 1 - - - 1
Dacryodes e d u l i s 11 3 8 4 26
Danie l  1ia o l i v e r i - 3 - 2 5
Delon ix  reg ia 3 - _ 3
Dia l ium guineense - 26 1 16 43
Dracaena arborea _ 1 1 2
Elae is  guineens is 1 32 16 11 60
Ficus  spp. 1 - - - 1
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Garc in ia  kola
House
1
Farm
1
P lan ta t ion Bush Total
2
Glyphaea b re v is - - 1 - 1
Gmelina arborea - 3 _ - 3
Hura c rep i tans 6 - - - 6
I r v i n g i a  gabonensis 1 7 9 16 33
Klainedoxa gabonensis - - 2 1 3
Lophira a la ta - 1 1 1 3
Magnifera ind ica 35 7 5 - 47
M i l i c i a  excelsa 8 9 6 23
Musanga cecrop io ides - - 1 - 1
Nauclea 1 a t i f o l i a - 2 1 2 5
Parkia b i c o l o r - 2 - - 2
Pentac la thra  macrophyl la - 6 1 3 10
Plumeria rubra 1 - - - 1
Psidium guajava 38 6 3 47
Pterocarpus m i Idbraed i  i 22 3 1 - 26
Pterocarpus osun 3 6 5 10 24
Pterocarpus s a n ta l in o id e s 1 - 1 2 4
Raphia hooker i - 1 7 4 12
Raphia Sudanica - - 9 4 13
Spondias mombin 3 3 2 - 8
Syzygium malacensis 3 - - - 3
Termi n a l i  a catappa 2 - - _ 2
Termina l ia  i v o ren s is _ 3 4 6 13
Termi n a l i a  superba - - 1 2 3
Theobroma cacao - _ 3 - 3
T r ip lo c h i t o n  sc le roxy lon - 1 - - 1
Uvaria chamae - 4 - 5 9
Vi tex  doniana _ 4 1 9 14
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Species in  Timber T a r i f f  Classes 1 & 2
Timber group 1
B a i l ! o n e ! l a  toxisperma  
Brachystegia  spp.
Diospyros  spp.
Entandrophragma spp.
Khaya spp.
Lovoa t r i c h i  l i o i d e s  
M i l i c i a  excelsa  
Nauclea d i d e r r i c h i i  
Piptaden iastrum afr icanum  
Poga oleosa 
Pterocarpus osun 
Termi n a l i  a iv o re n s is
Timber group 2
A f z e l i a  spp.
A l b i z i a  spp.
A n t i a r i s  t o x i c a r i a  
D a n ie l l i a  ogea 
Garc in ia  spp.
Gosswei lerodendron spp. 
Guarea cedrata  
Guarea thompsoni i  
Holop te lea grand is  
Lophira a la ta  
Park ia  spp.
Pentac le thra  macrophyl la  
Pterygota  spp. 
Tetrap leura t e t r a p te r a  
T r ip lo c h i t o n  s c le roxy lon
(Cross River State Forest ry  Department, 1993)
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Tree species mentioned dur ing v i l l a g e  surveys as being present in 
homegardens in  Obiokpok (source: own data 1992-1993).
Species Common Name Use
Annona muricata Soursop Frui  t
Artocarpus a l t i l i s B re a d f ru i t Frui t
Artocarpus he te rophy l lu s Jack f r u i t Frui t
Azadi rachta ind ica Neem Medic ine( fever )
Bai 1 lo n e ! la  toxisperma Mi mosop O i1 , soup , t i  mber
Bambusa v u lg a r is Bamboo Pol es
Carica papaya Pawpaw Frui t
ChrysophyHum albidum Udara Frui t
C i t r u s  spp. Orange, tanger ine ,1ime Fru i t ,m ed ic in e
Cocos nu c i fe ra Coconut Frui t
Cola n i t i d a Kol a Chewi ng
Cola ro s t r a ta Monkey kola Frui t
Coula e d u l i s A f r ic an  walnut Frui t
Croton zambesicus Thunder t ree L igh ten ing  conducter
Dacryodes e d u l i s A f r ic a n  pear Frui t
Dennet t ia t r i p e t a l a Nkari ka Frui t
Elae is  guineens is Oil  palm O i l ,pa lm  w ine , tha tch
Garc in ia  cola B i t t e r  kola Chewi ng
Hura c rep i tans Thunder t ree Li ghteni  ng,shade
I r v i n g i a  gabonensis Bush mango Frui  t ,soup
Mangifera ind ica Mango Frui  t
M i l i c i a  excelsa I roko Timber
Musanga cecropoides Umberella t ree So i l  f e r t i l i t y
P e n ta d e th ra  macrophyl la A f r ic an  o i l  bean Oi 1 , soup
Persea americana Avocado F r u i t
Plumeria rubra Frangi pani Ameni t y
Psidium guajava Guava Frui t
Raphia hooker i Raphia palm Palm w ine , tha tch
Spondias mombin Hog plum Fru i t ,yam stake
Synsepalum d u lc i f i c u m Mirac le  ber ry Frui t
Syzygium spp. A f r ic an  apple Frui t
Tetrap leura te t r a p te r a 4 sides Soup
Theobroma cacao Cocoa Fru i t ,beverage
Trecu l ia  a f r i cana A f r ic a n  b r e a d f r u i t Frui t
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Sheet used in  the f i e l d  to  record monthly bo tan ica l  data f o r  each study 
t ree .
Spec i e s :
TREE R E CORD SHEET 
Tree No
SEPT
OCT
NOV
DEC
JAN
FEB
MARCH
APRIL
MAY
JUNE
JULY
AUG
SEPT
VEG TOP O AGE
G IRTH/
H E IGHT
CROWN
STATUS CLIMB CONDIT HABIT PHENO
COMMENTS
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Appendix L
L i s t  o f  s l i d e s  shown dur ing p a r t i c i p a t o r y  v i l l a g e  meetings 
( A l l  s l i d e s  are taken in  N ige r ia  unless otherw ise s t a te d . )
Showing th a t  many people a lready have t rees  on t h e i r  farms:
1) Dia l ium guineense on cassava farm.
2) Ricinodendron h e u d e lo t i i  on a farm.
Most people also have t rees  on t h e i r  f a l l o w  land:
3) A l b i z i a  zygia  as pa r t  o f  secondary regrowth on a f a l l o w  p l o t  (Ghana). 
People know th a t  some t rees  are good f o r  the s o i l :
4) Musanga cecrop io ides  (Umberella t r e e ) .
And some t ree s  are usefu l  f o r  other  th ings :
5) Shade -  Termina l ia  catappa.
6) O i l  -  Elae is  gu ineens is  ( o i l  palm).
7) F r u i t  -  Dacryodes e d u l i s  (A f r i can  pear) .
Trees are used in  farming -  when the farm i s  f i r s t  c leared,  the t rees  
are burnt  to  put ash in  the s o i l  to  make i t  f e r t i l e :
8) Burnt  farm p l o t  (Ghana).
But the re  are many o ther  ways to  use t rees  to  help the farm be b e t t t e r .  
Trees can be used to  make the s o i l  good by c u t t i n g  the leaves o f f  and 
keeping them on the s o i l  as mulch or  green manure:
9) Trees can be p lan ted in hedgerows l i k e  t h i s  p i c tu r e  (Ghana), but  you
can p lan t  them anywhere in the f i e l d ,  or j u s t  leave the t rees  where they
come up n a t u r a l l y ,  and use the leaves from them:
10) Trees you do t h i s  w i th  should be ones th a t  grow back again f a s t  when
they are cut  (G1i r i c i d i  a sepium - Ghana).
11) Or even grow back a f t e r  being burnt  ( Dia l ium gu ineense) .
Trees can be used as yam stakes on the farm, and i f  they are l e f t  a l i v e  
you d o n ' t  have to  cut  new poles each year:
12) Ricinodendron heude lo t i  i  as a l i v e  yam stake.
13) Mangifera ind ica  (mango) as a l i v e  yam stake.
14) Trees can be planted to  make a fence to  keep animals out o f  the farm 
or to  slow down s o i l  erosion ( Jatropha curcus -  Ghana).
15) Trees can also be used to  fence animals in  ( Pi thece l lob ium  dulce - 
Sr i  Lanka).
16) And the leaves o f  some t rees  can be used to  feed animals in  a "cu t  
and ca r ry "  system ( Leucaena leucocephala) .
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E x tra c ts  from the  S tra te g ic  Management Plan fo r  the  fo re s tr y  sub -sec to r 
and re la te d  resources o f  Cross R iver S ta te  (Cobham, 1994).
1.22 The main objectives include, the need to:
* improve resource stocks and annual outputs;
* achieve a distribution of forest benefits and 
responsibilities, which help to unify rather than 
divide the interests of stake-holders in 
sustainably managing the Forest Estate;
* devise appropriate policies, supporting measures, 
programmes and projects for implmenetation of the 
Strategy;
* strengthen all public and private sector 
organizations, NGOs and community organizations 
involved in the management of the Forest Estate;
* encourage the protection and management of forests 
in all identified scenic and fragile (erosion and 
environmental disaster prone) areas of the Forest 
Estate.
1.23 It is intended that these main objectives shall be
achieved through observing the following operating
principles:
* close participation of local committees, 
representing. local communities in the management, 
of the Forest Estate;
* allocation and payment of rewards to the Forestry 
Department, local communities, Chain-saw operators 
and concessionaires in accordance with agreed 
management plans;
* use of the most effective techniques for 
management and restoration of the Forest Estate;
* co-operation and regular liaison to enable all 
main stake-holders to contribute towards achieving 
sustainable management of the total Forest Estate, 
both within and outside Cross River National Park.
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3.32 The fourth and final programme relates to the measures
proposed for Community or Local Forests. These
involve:
* the development of agroforestry systems t$ relieve 
pressures on the THF Reserves, the CRNP and the 
Community Forests;
* the encouragement and improvement of "traditional" 
agroforestry practices through research and 
development;
* the participation of Local Communities and 
individuals in establishing and owning small 
plantations of Irvingia, Mahogany etc;
* the establishment of pilot agroforestry plots on 
strategically located farms within the State for 
demonstration purposes in all Local Government 
Areas;
* the investigation and propagation of appropriate, 
exiisting multi-purpose trees for interested
Community Participation
3.14 The involvement of communities in forest management
will be sought through the provision of grants, prizes, 
tax concessions and annual rewards/incentives to 
encourage them. The Forestry Development Department 
will substantially assist local communities that desire 
to manage their Community Forest sustainably, to do so. 
This will be done through dialogue, training material 
and the provision<of technical expertise to the 
community. Appropriate'’penaltfSes^shaf-i be imposed on 
communities that do not adopt a sustainable management 
method.
Institutional Strengthening
3.15 A strong two-way flow of information will be adopted 
whilst liaising with the public sector, NGOs, local 
communities, private sector management companies, 
concessionaires, processing and marketing businesses. 
In addition the linkages will be maintained both,with 
and between stake-holders responsible for logging, 
processing, extension and co-operative trading 
activities. Each of these stakeholder groups, with 
which the FDD needs to work towards aphieving 
sustainable use and management of the Forest Estate, 
will be strengthened, adequately advised and 
supervised. Particularly important amongst these 
groups are the Community Co-operatives and all of the 
Departments iwi'thin- the^Ministry>of"Agriculture.
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Appendix N
Examples o f  regu la r  c o n t r i b u t i o n s  by the author to  Pangol in,  the CRNP 
magazine, d i s t r i b u t e d  f ree  o f  charge to  Support Zone v i l l a g e s .
FARMER
' HEY EBAN 1
a r i rou mo tired
TO F1NKH CLEARJKr
Yo u r  f a r m  ?
ERAN IS RESTING AFTER WORKING- ON HIS FARM
A /O  A /O  r
r  W ANT TO 
KEEP THOSE 
TREES ON  MY FARM.
MY F R IE N D , L E T  M E  
H E L P  YOU C U T  THE  
R E M A IN IN G  TREES.
I  WILL USE THE TREES
AS SHAPE AND YAM  
STAKES  AA/O FOR FRUIT.
BLTT YOU WILL KILL 
M O S T  OF THEM  UfVOV 
YOU BURN.
DO YOU THINK THAT 
IS ANY WAY TO 
FARM ? WILL YOUR 
FAMILY EAT WELL 
THIS YEAR 1 j
I  W O f/T  BURN THE 
FARM , BUT WILL 
LEAVE THE RUBBISH 
ON THE SOIL AS 
MANURE. .
N E X T  IS S U E  :
W ILL E B A N 'S  CROPS GROW 
W E L L  T W HAT OTHER WAYS 
CAN HE USE THE TREES H E  
HAS K E P T  ? W ILL HE PLANT  
S O M E  M O R E 1  
FIND O UT IN THE NEXT ISSUE
LET US WAIT AND SEE. I AM TIRED 
O F C LEA RING  NEW
l a n d  e a c h  y e a r .
THIS WAY I  CAN 
FARM HERE FOR 
MANY YEARS.
PANGOLIN
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I H E  HAS DECIDED TO PLANT SOME TREES
FARMER COOD MORNING EBAN?  WHAT W O R K  ARE YOU DOING TODAY?
H E LLO  M Y F R lENO. 
I W ANT TO PLANT  
THESE TREES.he dgroforesfry wan?
EfVW  IS WORKING ON H IS  fAPLtA AGAIN.
{ d o n ' t  y o u  a l r e a d y  
HAVE ENOUGH TREES 
ON YOUR FARM ?
YOU NEVER CUT THEM
WHEN YOU CLEARED, j
ME AND MY WIFE 
BANKU GREW  
THEM NEAR 
OUR HOUSE 
DURING THE 
DRY SEASON. J
' / LE FT THOSE TREES l 
TO USE AS YAM STAKES 
A ND FCYl SHADE. BUT  
I D ID N 'T  M EET ANY  
BUSH MANGO SO I  A M  
P L A N T IN G  S O M E . . .  .
{C A N 'T  YOU SEE Th a t  'N  
M Y  CROPS ARE DOING 
WEU.1 THE TREES H A V £  
ONLY  A FEW  LEAVES CP. 
a r e  o n  THE B o u n d a r y  
s o  t h e y  d o n ' t  d is t u r b  - 
[ t h e  c r o p s . J
ANO THE LEAVES 
OF THIS TTEET 
MAKE V E R Y  
GOOD M A N U R E
HERE j  HAVE THIS GuSH 
MANGO TV STAR T OFF. 
THEN YOU CAN CROW 
SOME OTHER TREES 
TO P LA N T NEXT RAINY 
Se a s o n .
{ m a y b e  y o u  a r e
RIGHT. M Y  FARM ONLY 
HAS A PEA a  TREE I 
M E T  THERE- > CAN  7RV 
TO PLANT SOME MORE.
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E 8 A A t! WELL DOME o !  
ARE you BACK FR O M  
FARM NOW?® 7 7  FARMER
a /m®
the dgrofores/ry man ?
EBAN h a s  fin ish ed  plantin g  on h i s  farm  
!//£■ TREES THAT HE AND HIS W IFE, 
8ANKU, GREW DURING THE DAT SEASON. 
HE IS WALKING BACK TO THE VILLAGE 
WHEN HE MEETS HIS PRlEND.OTU, ON 
THE ROAD. OTU STOPS HIM TO TALK
about Pla n tin g  trees...
DO YOU HAVE THE 
TIME TO FOLLOW 
M E TO M Y FARM ?
I HAVE DECIDED TO 1 
PLANT SOME MOPE  
TREES THERE AND 
I  WANT TO DISCUSS 
WITH YOU THE
b e t t e r  Pl a c e s .
THERE IS THE BUSH  
M A N G O  YOU GAVE TO 
ML. I  HAVE P U T IT  AT 
THL EDGE OF M Y FARM 
TO MARX THE BOUNDARY. 
YOU SEE I HAVE PUT A 
SMALL FENCE SO THE  
ANIMALS NEVER CHOP IT.
BU T EBAN, WHAT 
CAH I DO A G A IN  ?
I NEED A WAY 
OF KEEPING THE 
So il  g o o d .
YES IT  LOOMS 
VERY F IN E . YOU 
HAVE DONE  
WELL OTU  !
THANKS EBAN. 
I HAVE SEEN 
PLENTY YOUNG 
ONES OF 7HIS 
TREE IN  THE 
OUSH. I  W IL L
GO AND PICK 
THEM NOW 
ID  PLANT.
YOU SEC THIS TREE YOU HAVE 
CUT OFF ? IT  IS GROWING BACK 
AGAIN FAST. TRY To PLAN T  
M O R E OF THESE AND THEN 
W HEN YOU CUT THE LEAVES 
TO USE AS F E R T IL IZ E R  
THEY W ILE  SOON GROW AT AIN 
AND  THE TREE W ILL NOT DIE. J
YOU COULD 
P LA N T THEM 
IN BETWEEN  
TH E  CROPS 
SO IT  IS N O T  
F A R  TO CATTY 
THE LEAVES 
WHEN YOU 
C U T TH E M .
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O T U , HOW  A P E  YOU? 
ARE YOU ABLE 7 0  HELP 
ME TO DAY?
/A M P IN E  EBAN. OF
COURSE /  CAN HELP 
YOU AFTER ALL 
THE A W  ICE YOU 
HAVE GIVEN TO ME.1
FARMER
the agroforesfry man !
EBAN HAS DONE VJELL WITH HIS  
BANANA FARM THIS TEAR AND HAS 
DEO DEO TO BUY TWO COATS WITH THE 
EYTKA KIDNEY HE HAS EARNED. BEFORE 
GOING TO BOY THE GOATS HE HAS 
TO GET EVERYTHING READY AND HE 
ASKS HIS FRIEND OTU FOR SOME  
HELP. . .
GOOD IDEA EBAN- 
LET US GO TO V /E  
FO(IE57 NOW AND 
CUT BAMBOO POLES 
TO MAKE W E  PEN.
/H A TE DEO DEO TO BUY TWO 
GOATS ■ /  D O N 'T W A N T THEM  
TO M A K E  PA LAY A BY  
D A M A G IN G - PEOPLES FARMS 
5 0  / WILL BUILD A P E N  NEAR 
M Y  HOUSE AND K E E P  THEM 
W E R E . 1 THANKS OTU-LET 
ME BRING M Y  
CUTLASS./AM I 
-i COM ING!) '
BECAUSE THE GOATS ARE NEAR 7BE 
HOUSE, WE CAN ALSO GIVE THEM 
WASTE LIRE YAM AND CASSAVA
Pe e l s , in  r e t v k n  w e  w i l l
PUT THtER MANURE CM To OUR 
BACKYARD GARDEN 70 MAKE THE
s o il  Be t t e r .
EVERY DAY WHEN WE } 
COME FROM THE FARM 
WE WILL CARRY 
PLENTY CASSAVA LEAVES 
AND LEAVES FROM THE 
TREES ON THE FARM 
FOR THE GOATS TO 
CHOP. WE WILL ALSO 
Pu t  w a t e r  f o r  
t h e m  t o  d r in k .
|A FEVJ DATS LATER. THAT'S O K . 
EBAN MY FRIEND
THE COATS ARE HERE 
AND THEY ACE LOOKING 
F/NL. THANKS FOR \
y o u r  h e l p  o t v .
MAYBE I SHOULD PLANT 
SOME TREES ON MY  
FARM THAT GOATS UkE  
TO CHOP. THEN tF I 
GET MONEY I CAN BUY 
GOATS A NO KEEP THEM 
U K E  FBAN.
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& A N K U , SEE HOW THE FARSI 
LOOKS . I TH INK WE W ILL  
G E T A GOOD HARVEST THIS 
Y E A R - O f
r p n  FARMERSlmm
t h t  d^roPo\restnj n o n  I
IT  15 TIHE FOR FBAN AND 
3 AN HU TO HARVEST THE 
CROPS FROM THEIR FARM 
SO THEY ARE WORRING- 
HARD EACH DAY. . .
YES IT LOOKS FINE. 
IT  COULO a l s o  b e  
GOOD N E X T  YEAR. 
BECAUSE WE USED
to  p u t  l e a v e s  a s
M A N U R E ON THE SOIL 
SO IT  DOES NOT GET 
BAD.
\JHEJV WE WEED THE E A R N  WE ALWAYS 
CUT OFF W E N EW  STEMS FRoM 
th e s e  TREES. NOW  WE CAN A L L O W  
T H E  TREES TO GROW BIG U N T IL  
IT  IS T IM E  TO CLEAR THE FARM ^
IF  THE BRANCHES 
GROW TALL THEY  
M AY MAKE SHADE  
SO THE WEEDS DO 
N O T GROW SO FAST 
A N D  W ILL BE 
EASIER TO CLCAR 
WHEN WE WANT 
to  p l a n t  u e w  crops
/  CAN s t il l  c u r  
A FEW  BRANCHES 
FROM THEM IF  I 
NEED EXTRA POOD 
FOR M Y GOATS 
WHWY WERE IS  
NOT SO MUCH 
\ AVM LABLE.
AFTER A GOOD DAY'S W O R K . . .
\ \  V . f  WE HAVE DONE WELL BANKU. 
5n\\ \  WE HAVE PLENTY TO CARRY
\\ TO THE HOUSE AND
\ \  \\ TOMORROW WE CAN BRING
vJyy X MORE. . .
. . .A ND UD O K- 
SOON SOME OF 
OUR. TREES WILL 
START TV GIVE 
FRUIT AND WE 
CAN SELL SOME 
OF THEM.
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HOW TO MAKE A HELLO . I  AM FE E  U N O  SAD 
ToOHY &ECAUSE ( HAVE A 
PROBLEM. OR ASS HOPPERS 
AMO OTHER. INSECTS CHOP 
MY FAR/A TOO M UCH AnO  
/  HAVE NO MONEY TO BUY 
\C H € M IC A L  SPRAY. J
AH  ,  S O A RY-O' f  KNO Kl 
A CrOOD SPAAY THAT 
YOU CAN M AKE Fon  
FR E E , THA T KIILL  
STOP THE INSEC  TS 
CHOPPING YOUR CROPS. 
DO YOU W A NT TO
Fi n d  o u r  h o u j  it  
CAN BE M ADE  ?
INSECTICIDE
USING POISONOUS CHEMIC.PL 
INSECTICIDES fO STOP INSECTS 
DESTAOV/NG THE CROPS IS 
EYPENSIVE AND CAN ALSO BE 
DANGEROUS IF THEY ARE NOT 
USED PROPERLY. MANY OF THE 
CHEMICALS ARE ALSO NOT GOOD 
FOR OTHER ANIMALS- HERE IS A 
WAY TO MAKE A CHEAP cA SAFE SPRAY.
YES. PLEAS 
SHOUI HE?
WHEN YOU HAVE THE SEEOS YOU 
HAVE TO D RY THEM W FU So 
t h e y  P o n t  s p o il  i f  you  
K e e p  th e m , p u t  th e m  o h  mats 
IP  THE s u m , d o t  D o n t  LE T  
t h e m  CrET 7 0 0  h o t  . y o u  cam
S O M E  TINTS MOVE THEM INTO  
THE SHADE TO COOC OOujN .
FIRST YOU NEED TO F IN D  A 
OOGOYHRO O R N E EM  TREE. IT  IS  
O NE YOU USE MON MALAR/A FEVER. 
I  HAVE OCEU THEM IN  THE  
VILLAGE. YOU HAVE TO COLLECT
r j p e  f r u it s  a n d  p ic k - o u r  t h e
SEEDS AND KEEP THEM.
TO MAKE THE SPRAY YOU NEED S DOUBLE HANDFULS OF 
DOGOYARO SEEDS FOR ONE GALLON. YOU HAVE 70 FOUND 
THE SEEDS TO M A K E  A POWDER T H E N  M IY  IT  K//7W 
T H E  W ATER. A N D  LE fiV E  I T  70 STAND O V E R N IG H T.
W HEN THE SEEDS HAVE D R IE D  
FOR SOME F E N  D A YS . TOO CAN
s t o r e  t h e m  i n  g a s k e t s  s o
YOU CAN USE THEM  NHEIY EVER  
YOU N E E D  TO
WATCH.
I q a d o rv
THE NETT DAY FILTER THE M IXTURE  
6Y p o u r in g  / t  t h r o u g h  a  cloth , b e
ESPECIALLY CAREFUL. THAT IT  IS CLEAR 
IF  YOU ARE USING A SPRAYER..
YOU MTV S T  U SE TH E  S P R A Y  TH A T  
OAV WHEN I T  IS  STTLL S TR O N G -.
THANK NOU? /  W ILL. 
OO A N D  P IC K  T H E  
SEEDS N O W  SO  /  
C A N ' S T A R T  TO 
S PR A Y  So o n .
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V i l l a g e  t re e  tenure in south east N ige r ia .
The tenure and perceived value o f  t rees  are issues th a t  have many
reg iona l )  c u l t u r a l  and in tra-community  v a r i a t i o n s  and an understanding 
o f  these is  usefu l  when examining pa t te rns  o f  w i ld  resource use (Scoones 
et  a l . , 1992 ) and management (Shepherd, 1992 ) .
Some tenure r e la t i o n s  are common over wide areas. For example, 
throughout West A f r i c a  farmers may be al lowed to  c u l t i v a t e  borrowed land 
f o r  f ree ,  or f o r  a token payment, but  when they want to  p lan t  t re e  crops 
they are opposed by the t r a d i t i o n a l  landowner f o r  fea r  tha t  the presence 
o f  t rees  w i l l  g ive farmers a g rea te r  s e c u r i t y  o f  tenure over the land, 
and may eve n tu a l l y  wrest  i t  out  o f  the landowner 's con t ro l  
(Schreckenberg, 1996).
Other t ree  tenure issues are much more lo c a l i s e d  or conf ined to  one 
sec tor  o f  the community. In Ghana the ex is tence o f  taboos is  widespread 
when some t ree  species or products may not be de a l t  w i th  by c e r ta in
members o f  the community (eg. pregnant women) or by the whole community 
at  p a r t i c u l a r  t imes. There are also areas o f  f o re s t  in par ts  o f  Ghana, 
known as sacred groves, which are set  aside f o r  r e l i g i o u s  purposes and 
may on ly  be entered by c e r ta in  members o f  the community at  p a r t i c u l a r  
occasions. In some areas in  A f r i c a  the re  may be problems o f  t e n u r ia l
i n s e c u r i t y  experienced s p e c i f i c a l l y  by women, where divorcees and 
sometimes widows, lose a l l  r i g h t s  to  the land and t rees they have
planted (Fortmann & Nihra, 1992 ) .  In most areas o f  West A f r i c a  Berry 
(1988) blames the under- investment by women in t ree  crops on the land
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ownership pa t te rn s ,  where in most cases, except in  some areas o f  Ghana, 
men own and i n h e r i t  farmland.
In the study area no evidence o f  taboos or sacred areas emerged dur ing 
the f i e l d  research per iod,  and t re e  tenure ru les  appear to  be based on 
p r a c t i c a l  and use c r i t e r i a .  However a few species,  f o r  example Canarium 
s c h w e in f u r t h i i , are seen to  have s p i r i t u a l  value.
Trees on farm or f a l l o w  land are owned by the la n d lo rd  who has the r i g h t  
to  harves t the products even i f  the land is  being c u l t i v a te d  by another 
person. The on ly  except ion to  t h i s  i s  t h a t  f r u i t s  which f a l l  from the 
t re e  can be gathered from the ground by the farmer.  In the f o re s t  or
bush which is  c o n t r o l l e d  or owned by communit ies,  t ree  and other
products can be harvested by community members, occas iona l ly  f o l l o w in g  a 
r o t a t i o n a l  system o f  harvest and regrowth areas developed by some 
v i l l a g e s  fo r  some products,  such as th a t  found f o r  Afang in Old and New 
Ekuri  (Dunn et  a h ,  1996). No-one from ou ts ide  the community i s  al lowed 
to  harvest  products from community f o r e s t ,  and must instead purchase the 
products from v i l l a g e r s .
Trees in  v i l l a g e s  which were present when the v i l l a g e  was es tab l ished ,  
ra th e r  than being p lanted in a homegarden, belong to  the community, and 
products harvested from these are sold and the income put i n to  community
funds. Chi ldren appear to  be f a i r l y  f r e e  to  p ick  f r u i t  f o r  t h e i r  own
consumption from any t ree  w i t h in  t h e i r  own community's land. As w ith 
most o ther  cases in  the study area, r e s t r i c t i o n s  are imposed on non- 
i ndi genes.
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P A R T IC IP A T O R Y  RURAL DEVELOPMENT
PROJECTS
FOR
FOREST C O N S E R V A TIO N  
AND
A G R IC U L T U R A L  IM PROVEM ENT
A GUIDE FOR EXTENSION WORKERS
T h is  append ix  fo rms p a r t  o f  th e  T h e s is :  'The r o l e  o f  
in d ig e n o u s  woody sp ec ie s  in  ' f a r m e r - l e d '  a g r i c u l t u r a l  
change in  sou th  eas t  N ig e r i a ,  West A f r i c a . '  Department 
o f  Geography, School o f  O r ie n ta l  and A f r i c a n  S tu d ie s  
(SOAS), U n i v e r s i t y  o f  London.
J u s t i n e  Dunn 
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•TOP-DOWN1 DEVELOPMENT
U n t i l  r e c e n t l y ,  most r u r a l  development p r o j e c t s  have 
worked in  what i s  known as a ' to p -d o w n '  way. T h is  means 
t h a t  d e c is io n s  about th e  p r o j e c t  have been taken  by th e  
peop le  in  charge  o f  th e  o r g a n i s a t io n s  c a r r y i n g  ou t  th e  
development work. Examples o f  some th ese  a re :
1) who i t  i s  t r y i n g  t o  h e lp  ( eg. women, la n d le s s  
peo p le ,  c h i l d r e n ) ;
2) what problems th e  people  have (eg . low c rop  y i e l d s ,  
poor h e a l t h ,  no s c h o o l ) ;
3) what th e  p r o j e c t  i s  t r y i n g  t o  do (eg . s e t  up a 
c l i n i c ,  improve fa rm in g  systems, reduce f o r e s t  
c le a r a n c e ) ;  and
4) how i t  w i l l  be done (eg. t r a i n i n g  o f  h e a l th  w o rke rs ,  
i n t r o d u c e  new fa rm in g  methods, se t  up f o r e s t  re s e rv e s )
In  many cases th e  peop le  d e c id in g  what shou ld  be done 
and how to  do i t ,  never even go t o  th e  p la c e  t h a t  th e y  
a re  t r y i n g  t o  improve. I f  th e y  do manage t o  v i s i t  th e  
a rea ,  th e y  u s u a l l y  d o n ' t  have t im e  t o  ask peop le  what 
t h e i r  problems a re  o r  ge t  t o  know them a l i t t l e .  I f  
t h i s  i s  so, how can th e  people  a t  th e  to p  o f  th e  
o r g a n i s a t io n s  s e t t i n g  up th e  development p r o j e c t s  
p o s s ib l y  know what i s  bes t  f o r  th e  area in  q u e s t io n ?
UP TILL NOW THE PEOPLE AT THE TOP, FURTHEST AWAY FROM 
THE PROJECT AREA, HAVE USUALLY DECIDED HOW A PROJECT 
SHOULD BE CARRIED OUT.
1
INDIGENOUS TECHNICAL KNOWLEDGE
We have a l l  been educated t o  b e l i e v e  t h a t  i f  you have 
been to  schoo l o r  c o l l e g e  then  you a re  b e t t e r  than  
peop le  who have grown up w i t h  ou t  any fo rm a l  e d u c a t io n .  
I t  i s  t r u e  t h a t  you w i l l  be a b le  t o  read a book,
someth ing t h a t  a fa rm e r  who has n o t  been t o  schoo l may
n o t  be a b le  t o  do, bu t  t h a t  does no t  mean t h a t  you know
more o r  b e t t e r  t h in g s  than  th e  fa rm e r .
The fa rm e rs  have grown up in  th e  area and so know many 
t h i n g s  t h a t  i t  would  ta k e  you a v e ry  long  t im e  t o
le a r n .  The k in d  o f  i n f o r m a t io n  th e y  have, u s u a l l y  
c a l l e d  in d ig e n o u s  t e c h n i c a l  knowledge o r  ITK, can be 
im p o r ta n t  when t r y i n g  t o  deve lop  p r o j e c t s  o f  any k in d .
Some k ind s  o f  th e  t h i n g s  lo c a l  peop le  can t e l l  you
about a re :
P la n t  and animal s p e c ie s  -  o f t e n  peop le  w i l l  
a p o lo g is e  f o r  o n ly  knowing th e  lo c a l  name o f  som eth ing .  
The name th e y  use i s  no t  im p o r ta n t ,  what i s  im p o r ta n t  
i s  th e  f a c t  t h a t  th e y  can i d e n t i f y  so many d i f f e r e n t  
p la n t s  and a n im a ls .
-  P r o p e r t ie s  o f  p la n t s  -  t h e r e  w i l l  be many d i f f e r e n t  
l o c a l  uses f o r  th e  p la n t s  t h a t  grow in  th e  area 
i n c l u d i n g  m e d ic in a l ,  fo o d ,  b u i l d i n g  m a t e r i a l s  and 
a g r i c u l t u r a l .  The knowledge o f  these  w i l l  h e lp  in
d e c id in g  which p la n t s  shou ld  be in c lu d e d  in  new fa rm in g  
systems.
-  Local eco logy  -  fa rm e rs  w i l l  be a b le  t o  t e l l  you
about many im p o r ta n t  e c o lo g i c a l  f a c t o r s  which w i l l  be 
h e l p f u l  i n  d e v e lo p in g  new fa rm in g  systems. These 
in c lu d e  s o i l  t y p e s ,  r a i n f a l l  p a t t e r n s ,  seasonal 
changes, and i n s e c t ,  b i r d  and mammal p e s ts .
LOCAL KNOWLEDGE ( IT K ) IS  PLENTY AND VALUABLE
2
INDIGENOUS TECHNICAL KNOWLEDGE (ITK ) AND SCIENCE
ITK can p ro v id e  answers to  many q u e s t io n s  o r  problems 
t h a t  a r i s e  d u r in g  development p r o j e c t s ,  bu t  t h i s  does 
no t  mean t h a t  lo c a l  peop le  a lways have a l l  th e  
in f o r m a t io n  th e y  need. Sometimes f o r  example, so t h a t  a 
new fa rm in g  method can be c re a te d ,  l o c a l  peop le  may ask 
e x te n s io n  w orke rs  t o  f i n d  ou t  some in f o r m a t io n  th e y  do 
no t  have, bu t  t h a t  would be u s e fu l  in  t h e i r  development 
p ro cess .
Using ITK shou ld  no t  mean t h a t  we never make use o f
sc ie n ce  and i n f o r m a t io n  t h a t  comes f rom  more fo rm a l  
sources  such as t e x t - b o o k s ,  bu t  t h a t  th e  in f o r m a t io n  i s  
o n ly  g ive n  t o  l o c a l  peop le  as th ey  ask f o r  i t .
For example, i t  may be dec ided  by th e  community t h a t  i t  
would be u s e fu l  t o  produce some s e e d l in g s  so th e y  can
use a p a r t i c u l a r  t r e e  sp ec ie s  as p a r t  o f  a new fa rm in g
system. They may ask th e  e x te n s io n  w orke r  i f  he /she  
knows th e  bes t  way t o  do t h i s .  In  such a case, th e
e x te n s io n  w orke r  can a c t  as an i n f o r m a t io n  c o l l e c t o r ,  
go ing  t o  government depar tm ents  and l i b r a r i e s ,  and 
t a l k i n g  to  o th e r  p r o f e s s io n a l s ,  and can b r in g  any 
in f o r m a t io n  t o  be found ,  back t o  th e  community. I f  i t  
i s  p o s s ib le  t o  ge t  some o f  th e  i n f o r m a t io n  needed f o r  
d e v e lo p in g /a d a p t in g  fa rm in g  systems from  o u ts id e  
so u rces ,  t h i s  may h e lp  th e  v i l l a g e  to  move towards 
s o l u t i o n s  more q u i c k l y .  The same may be s a id  about 
o p in io n s  and e x p e r ie n c e  o f  th e  e x te n s io n  w o rk e r .  I f  th e  
v i l l a g e r s  ask your  o p in io n ,  p lease  g iv e  i t ,  bu t  i f  n o t ,  
t r y  t o  keep q u ie t  u n t i l  you are asked.
ITK  AND SCIENCE CAN BE USEFULLY COMBINED IF  REQUESTS 
ARE MADE BY THE COMMUNITY FOR INFORMATION FROM OUTSIDE 
SOURCES.
3
WHAT IS PARTICIPATORY RURAL DEVELOPMENT?
P a r t i c i p a t i o n  means be in g  in v o lv e d ,  so p a r t i c i p a t o r y  
r u r a l  development means t h a t  l o c a l  peop le  a re  p a r t  o f  
th e  whole  deve lopment p ro ce ss .  T h is  does no t  mean th e y  
c a r r y  ou t  improvements t o  t h e i r  fa rm in g  systems t h a t  
have been deve loped  by s c i e n t i s t s  somewhere e ls e ,  and 
p re se n te d  by e x te n s io n  a g e n ts .  I t  means f rom  th e  v e ry  
b e g in n in g  l o c a l  peop le  a re  d e c id in g  what problems need 
t o  be s o lv e d ,  and how t h i s  shou ld  be done.
To do t h i s  we have t o  t h i n k  about how th e  e x te n s io n  
agent shou ld  be p a r t  o f  th e  deve lopment p ro ce ss .  
B e fo re ,  th e  r o l e  o f  th e  e x te n s io n  w o rke r  has u s u a l l y  
been to  t e l l  fa rm e rs  about new te c h n o lo g ie s ,  o r  show
them how th e y  are  done, and then t o  encourage them t o
t r y  th e  te c h n o lo g ie s  o u t  i n  t h e i r  own fa rm s .  Now th e
r o l e  o f  th e  e x te n s io n  w orke r  shou ld  be f i r s t  t o  l i s t e n
c a r e f u l l y  t o  what th e  l o c a l  peop le  want,  what th e y  
t h i n k  t h e i r  most im p o r ta n t  problems a re ,  and then  t o  
encourage th e  community t o  address th ese  problems u s in g  
t h e i r  own s k i l l s  and re s o u rc e s .  The e x te n s io n  w orke r  
sh ou ld  be someone who h e lp s  t o  ge t  t h i n g s  moving, and 
keep them g o in g ,  r a t h e r  than  someone who t e l l s  peop le  
what t h e i r  problems a re  and how t o  s o lv e  them.
For a r e a l l y  p a r t i c i p a t o r y  deve lopment p rocess  t o  ta k e  
p la c e ,  th e  community have t o  be in  charge  f rom  th e  v e ry  
b e g in n in g ,  and th e  e x te n s io n  w orke r  shou ld  be a t o o l  
f o r  them t o  use when th e y  need t o .  Sometimes fa rm e rs  
w i l l  be encouraged t o  c r e a te  s o lu t i o n s  t o  t h e i r  
p rob lems f a s t e r  than  th e y  would n a t u r a l l y  as land  
changes tend  t o  o ccu r  more r a p i d l y  so lo c a l  in n o v a t io n  
and a d a p ta t io n  needs t o  be a c c e le ra te d  in  response.
PARTICIPATORY RURAL DEVELOPMENT MEANS THAT LOCAL 
PEOPLE LEAD DEVELOPMENT PROJECTS FROM THE START.
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TWO TRUE STORIES OF HELPING LOCAL COMMUNITIES
1) A man d id  w e l l  in  school and l e f t  th e  v i l l a g e  t o  go 
t o  u n i v e r s i t y  where he became a ve ry  s u c c e s s fu l  
s tu d e n t .  On g ra d u a t io n ,  he and some o th e r  men from th e  
v i l l a g e  who had a ls o  done w e l l ,  dec ided  t o  h e lp  th e  
v i l l a g e  as thanks  f o r  th e  su p p o r t  th e y  had re c e iv e d  
d u r in g  t h e i r  s c h o o l in g .  So th e y  bought many bags o f  
f e r t i l i z e r  and c a r r i e d  them to  the  v i l l a g e  in  a l o r r y .
When the  g i f t  was g iven  to  th e  v i l l a g e ,  th e  c h i e f  asked 
th e  men to  come and see him. The men asked i f  th e  c h i e f  
and e ld e rs  were happy w i t h  th e  g i f t ,  and were s u r p r i s e d  
t o  be t o l d  to  ta k e  the  f e r t i l i z e r  away aga in  because 
th e  v i l l a g e  d id  not need i t .  When th e  men asked why, 
th e  c h i e f  r e p l i e d  "We have good and p le n t y  farm land  
f o r  t h i s  v i l l a g e ,  and we can e a s i l y  grow many c rops  t o  
ea t  and s e l l .  Our problem i s  no t  g row ing  food ,  bu t  
t a k in g  i t  t o  market t o  s e l l  because th e  road from the  
v i l l a g e  i s  so bad. Why waste your money on someth ing we 
do no t  need, r a t h e r  than ask us what we r e a l l y  want? Do 
you t h i n k  you know b e t t e r  than  us even though you have 
been away f o r  so lon g ?"  The men, f e e l i n g  ve ry  humble, 
to o k  th e  f e r t i l i z e r  away to  s e l l ,  and gave t o  money t o  
th e  community t o  h e lp  w i t h  road b u i l d i n g .
2) An e x te n s io n  w orke r  was sen t  t o  a v i l l a g e  which had 
a la rg e  are  o f  f o r e s t ,  t o  t r y  and h e lp  th e  community t o  
manage t h e i r  f o r e s t  w is e ly  so t h a t  i t  would no t  be 
s p o i le d  and l o s t .  The v i l l a g e  was v e ry  f a r  i n s id e  th e  
bush, and people  had t o  w a lk  many m i le s  t o  reach a 
highway where th e y  co u ld  ge t  t r a n s p o r t .  When the  
e x te n s io n  worker  began to  t a l k  w i t h  peop le  in  th e  
v i l l a g e  th e y  s a id  th e y  were happy he had come because 
he co u ld  h e lp  them b u i l d  t h e i r  much wanted road.
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The e x te n s io n  w orke r  r e a l i s e d  t h a t  u n t i l  t h i s  prob lem 
o f  t r a n s p o r t  and access had been s o lv e d ,  th e  peop le  
would no t  want t o  pay a t t e n t i o n  t o  f o r e s t  management. 
He t h e r e f o r e  spen t  many months h e lp in g  th e  v i l l a g e  t o  
r a i s e  money and ge t  m a t e r i a l s  so th e y  c o u ld  b u i l d  t h e i r  
road .  Most o f  th e  work was done by th e  v i l l a g e r s  
them se lves ,  w i t h  th e  e x te n s io n  agent be ing  used as a 
c o n ta c t  t o  government depar tm en ts  and donors o f  money, 
m a t e r i a l s  and equ ipm ent.
When much o f  th e  work on th e  new road was o n -g o in g ,  th e  
peop le  o f  th e  v i l l a g e  came t o  th e  e x te n s io n  w orke r  and 
asked him t o  h e lp  them d e c id e  a way t o  use t h e i r  f o r e s t  
w i s e l y  t o  make money f o r  th e  community w i t h o u t  s p o i l i n g  
th e  f o r e s t .  The e x te n s io n  w o rke r  was v e ry  happy as t h i s  
i s  what he had been sen t  t o  do, and th e  community were 
d e d ic a te d  t o  l e a r n in g  and c a r r y i n g  o u t  good management 
and h a r v e s t in g  te c h n iq u e s  because th e y  them se lves  had 
asked f o r  t h i s  h e lp .  The community a re  s t i l l  w o rk ing  
towards  s e l l i n g  t im b e r  f rom  t h e i r  f o r e s t  th ro u g h  a 
v i l l a g e - b a s e d  c o - o p e r a t i v e ,  and a re  de te rm ined  to  make 
i t  work as i t  has been t h e i r  own idea  f rom  th e  s t a r t .
Which o f  th ese  s t o r i e s  shows th e  b e t t e r  way t o  h e lp  a 
community? I f  th e  prob lem be ing  so lve d  i s  one t h a t  th e  
community have dec ided  i s  im p o r ta n t ,  and th e  s o l u t i o n s  
a re  deve loped by v i l l a g e  members, th e  p r o j e c t  i s  more 
l i k e l y  t o  be s u c c e s s fu l  and l o n g - l i v e d  and t o  r e a l l y  
h e lp  th e  community do someth ing th e y  want.
HELPING COMMUNITIES WITH THEIR OWN PROJECTS, RATHER 
THAN GETTING THEM TO TAKE PART IN  ONES DEVELOPED BY 
OUTSIDERS, IS  MORE LIKELY TO PRODUCE SUCCESSFUL AND 
LONG-LASTING RESULTS.
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HOW SHOULD WE BE AS EXTENSION AGENTS?
To t r y  and c r e a te  p r o j e c t s  w i th  f u l l  i n t e r a c t i o n  o r  
p a r t i c i p a t i o n  w i th  lo c a l  communit ies  means t h a t  th e  
ta s k  o f  th e  e x te n s io n  worker  i s  now even h a rd e r .  As 
w e l l  as be ing  a b le  t o  h e lp  w i t h  t e c h n i c a l  q u e s t io n s  
when r e q u i r e d ,  and to  f i n d  ou t  i n f o r m a t io n  f o r  th e  
community when reques ted ,  th e  e x te n s io n  agent a ls o  has 
t o  be a d ip lo m a t  who can get on w e l l  w i t h  peop le ,  
become a f r i e n d  to  th e  v i l l a g e  and someone who no 
lo n g e r  has th e  s t a tu s  o f  a te a c h e r  o r  someone who 
b r in g s  knowledge.
So t h a t  e x te n s io n  workers  are s u c c e s s fu l  in  t h i s ,  th e y  
shou ld  t r y  and deve lop  some q u a l i t i e s  which shou ld  be 
remembered a t  a l l  t im es  when w o rk ing  w i t h  com m un it ies .
1) The e x te n s io n  worker shou ld  be humble, no t p roud, 
s /h e  i s  p re se n t  as someone who can work w i th  the  
community t o  s o lv e  problems, not as a te a c h e r  o r  le a d e r  
who t e l l s  th e  community what th e y  need t o  do.
2) The e x te n s io n  worker  shou ld  be p repa red  t o  l e a r n ,  
t h e r e  i s  much in f o r m a t io n  he ld  by many members o f  th e  
community which i s  u s e fu l  t o  many development p r o j e c t s  
and th e  e x te n s io n  worker  shou ld  be a ' p u p i l '  t o  many 
d i f f e r e n t  ' t e a c h e r s '  f rom in  th e  community.
3) The e x te n s io n  worker  shou ld  re s p e c t  th e  community, 
i t s  e ld e rs  and i t s  laws, and shou ld  no t  do a n y th in g  
which  shows t h a t  s /h e  t h i n k s  t h a t  s /h e  i s  above the  
members o f  th e  community in  s t a t u s .
EXTENSION WORKERS SHOULD BE HUMBLE, RESPECTFUL, 
DIPLOMATIC AND STUDENTS OF LOCAL KNOWLEDGE.
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FRAMEWORK FOR RURAL DEVELOPMENT PROJECTS
Many o f  th e  t h i n g s  in  t h i s  book are  f a i r l y  new id e a s ,  
so t o  h e lp  us pu t  them i n t o  p r a c t i c e  and le a r n  as we 
work, a framework f o r  r u r a l  development p r o j e c t s  has 
been deve loped . In  i t  th e  r o l e  o f  th e  e x te n s io n  agent 
i s  made c l e a r  a t  each s ta g e .  In  genera l  th e  e x te n s io n  
w orke r  i s  p re s e n t  as a c a t a l y s t ,  someone who g e ts  
processes go ing  and perhaps makes them move a long  
f a s t e r ,  bu t  who does no t  i n f l u e n c e  o r  a f f e c t  th e  
r e s u l t s  o f  th e  p rocess .
For th e  e x te n s io n  agent t o  work in  t h i s  way th e r e  must 
be s u p p o r t  f rom  th e  s e n io r  peop le  in  th e  departm ent o r  
agency t h a t  th e y  work f o r  so t h a t  th e  way in  which such 
p r o j e c t s  run ,  u s u a l l y  w i t h  no se t  p la n  a t  th e  o u ts e t  
and d e v e lo p in g  as th e y  go a lo n g ,  w i l l  be a c c e p ta b le .
The framework i s  d i v i d e d  i n t o  f i v e  s tages and a summary 
o f  these  i s  shown as a f o l d - o u t  page a t  th e  end o f  t h i s  
book. A l though  i t  i s  d i v id e d  l i k e  t h i s ,  th e  framework 
does not have t o  be c a r r i e d  ou t  s t r i c t l y  in  th e  o rd e r  
t h a t  i s  w r i t t e n  h e re .  R a the r ,  i t  i s  a gu ide  as t o  how 
th in g s  m igh t  p ro g re ss  and can be adapted t o  f i t  
i n d i v i d u a l  community s i t u a t i o n s .
The framework has been developed w i t h  a g r i c u l t u r a l  
improvement and f o r e s t  c o n s e rv a t io n  in  mind, and 
t h e r e f o r e  d e t a i l s  such as th e  c o l l e c t i o n  o f  i n f o r m a t io n  
about l o c a l  t r e e  and shrub sp ec ie s  are  in c lu d e d .  
However, i t  may be p o s s ib le  t o  adapt t h i s  t o  o th e r  
s i t u a t i o n s  and th e  e x te n s io n  agent can d e c id e ,  w i t h  th e  
community, what i n f o r m a t io n  i s  needed f o r  each p r o j e c t .
THE FRAMEWORK IS  A GUIDE FOR EXTENSION WORKERS ACTING 
AS CATALYSTS IN  COMMUNITIES, AND LEARNING HOW THEY 
SHOULD WORK IN  SUCH PROJECTS AS THEY PROGRESS.
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STAGE 1
The f i r s t  p a r t  o f  t h i s  f i r s t  s tage  o f  th e  framework i s
e x t re m e ly  im p o r ta n t  as i t  i s  th e  t im e  d u r in g  which th e
e x te n s io n  w orke r  beg ins  t o  get t o  know th e  community as
a whole, and i n d i v i d u a l s  w i t h i n  i t .  E x ten s ion  agents
shou ld  make sure  t h a t  a l l  l o c a l  p r o t o c o l s  and
t r a d i t i o n s  are  observed and resp ec ted  when f i r s t
i n t r o d u c in g  themse lves to  th e  community, f o r  example in  
many p laces  i t  i s  im p o r ta n t  t o  b r in g  a g i f t ,  such as 
d r i n k ,  t o  be p resen ted  to  th e  c h i e f  f o r  th e  community. 
Any welcoming ceremonies o r  o f f i c i a l  i n t r o d u c t i o n s  t o  
th e  c h i e f  and e ld e rs  shou ld  be c a r r i e d  ou t  a c c o rd in g  to  
v i l l a g e  t r a d i t i o n ,  and not h u r r i e d  because th e
e x te n s io n  worker  wants t o  get on w i t h  th e  p r o j e c t .
In  t im e  th e  e x te n s io n  agent w i l l  be g iven  th e  
o p p o r t u n i t y  t o  e x p la in  th e  reason f o r  w an t in g  t o  work 
w i t h  th e  community. I t  shou ld  be made c l e a r  a t  t h i s  
s tage  what agency o r  department th e  e x te n s io n  agent i s  
f rom , what resources  are  a v a i l a b l e  t o  h e lp  th e  work, 
and t h a t  th e  aim o f  th e  p r o j e c t  i s  t o  address problems 
t h a t  the  v i l l a g e r s  themse lves are  e x p e r ie n c in g  and fe e l  
t o  be im p o r ta n t .  I t  shou ld  a ls o  be e x p la in e d  t h a t  th e  
e x te n s io n  agent i s  no t th e r e  to  be th e  le a d e r  o f  such a 
p rocess ,  bu t  r a t h e r  t o  work in  p a r t n e r s h ip  w i t h  members 
o f  th e  community and asked f o r  p a r t i c u l a r  h e lp  when i t  
i s  r e q u i r e d .
THE FIRST PART OF THIS STAGE IS  IMPORTANT AS THIS IS  
WHEN THE COMMUNITY AND THE EXTENSION AGENT BEGIN TO GET 
TO KNOW EACH OTHER, SO CARE MUST BE TAKEN TO ACT IN  A 
WAY THAT IS  ACCEPTABLE TO LOCAL TRADITIONS AND RULES.
9
The second p a r t  o f  t h i s  s tage  o f  th e  framework i s  t o
beg in  t o  work w i t h  th e  community t o  g a th e r  i n f o r m a t io n  
t h a t  w i l l  h e lp  t o  s t a r t  a p r o j e c t .
I n i t i a l l y  i t  w i l l  be im p o r ta n t  t o  f i n d  ou t  what 
problems th e  community a re  f a c in g  and what th e y  f e e l  
a re  t h e i r  most im p o r ta n t  needs. T h is  can be done 
th ro u gh  in fo rm a l  d is c u s s io n s ,  and i t  i s  o f t e n  u s e fu l  t o  
t r y  and t a l k  w i t h  d i f f e r e n t  groups w i t h i n  th e
community. For example, d i f f e r e n t  age groups ,  th e
women, the  land  owners, th e  land  r e n t e r s ,  and so on.
T h is  w i l l  mean t h a t  i t  i s  p o s s ib le  t o  ge t  a p i c t u r e  o f  
l o c a l  needs from d i f f e r e n t  p o in t s  o f  v iew .
The nex t  t h i n g  t o  be ach ieved  a t  t h i s  p o in t  i s  t o  beg in  
t o  g a th e r  i n f o r m a t io n  about t r e e  and shrub use by th e  
community. T h is  can be done u s in g  two methods:
a) Small group d is c u s s io n s  d u r in g  which th e  r o l e  o f  th e  
e x te n s io n  agent shou ld  be t o  s t im u la t e  d is c u s s io n  by 
i n t r o d u c in g  a number o f  q u e s t io n s  and to  ta ke  
c a r e f u l  no te  o f  what i s  s a id .
b) M eet ings w i th  i n d i v i d u a l s  d u r in g  which th e  
d is c u s s io n  i s  two-way, notes  o f  which shou ld  be 
made by th e  e x te n s io n  agen t .
I t  i s  im p o r ta n t  t h a t  t h i s  process i s  s t a r t e d  a t  
i n d i v i d u a l  o r  sm a l l  group le v e l  so t h a t  a l l  s e c to r s  o f  
th e  community have a chance t o  say what th e y  t h i n k .  
There a re  some ideas o f  ways to  encourage group 
d is c u s s io n  and i n f o r m a t io n  c o l l e c t i o n  a t  th e  back o f  
t h i s  book c a l l e d  ‘ Methods f o r  th e  f i e l d * .
THE AIM OF THIS STAGE IS  TO COLLECT INFORMATION ABOUT 
LOCAL PROBLEMS AND TREE AND SHRUB USE.
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STAGE 2
The f i r s t  p a r t  o f  t h i s  s tage  i s  t o  d is c u s s ,  w i t h  th e  
community as a who le ,  th e  in f o r m a t io n  about major 
p rob lem s, and t r e e  and shrub use t h a t  has been 
c o l l e c t e d  d u r in g  Stage 1. The e x te n s io n  agent shou ld  be 
r e s p o n s ib le  f o r  o r g a n is in g  a meeting a t  a t im e  and 
p la c e  t h a t  can be a t te nd ed  by as many members o f  th e  
community as p o s s ib le .  However, i t  shou ld  be th e  
v i l l a g e r s  who p re s e n t  th e  in f o r m a t io n  as th e y  see f i t .
A f t e r  th e  p r e s e n ta t io n  o f  f i n d i n g s ,  th e  m a jor  problems 
shou ld  be s e le c te d  and, th ro u gh  d is c u s s io n ,  pu t  i n t o  
o rd e r  o f  im p o r ta n ce .  T h is  can be done by l i s t i n g  a l l  
th e  problems which  a re  mentioned, d is c u s s in g  each in
t u r n ,  and f i n a l l y  p ro du c ing  a l i s t  which  most people  
agree w i t h .  The e x te n s io n  agent shou ld  pay a t t e n t i o n  t o  
which  peop le  a re  speak ing  in  th e  m ee t ing ,  and t r y  and 
enab le  th ose  peop le  who do not have a chance but who 
w ish to  speak, t o  be heard .
Once th e  m a jo r  problems have been pu t  i n t o  o rd e r  o f  
im p o r ta n ce ,  those  t h a t  can be addressed by changing 
fa rm in g  methods shou ld  be h i g h l i g h t e d ,  aga in  by means 
o f  group d is c u s s io n .  T h is  can be done by go ing  th ro u gh  
one problem a t  a t im e  and encourag ing  some ideas  about 
p o t e n t i a l  s o l u t i o n s  t o  be suggested , and mark ing  them 
a c c o r d in g l y .  For example, problems such as a la c k  o f
c a p i t a l  w i t h  which t o  buy new farm t o o l s ,  bad roads,
and la c k  o f  access t o  v e t e r i n a r y  s e r v ic e s  cannot be
addressed w i t h  improved fa rm in g  methods, whereas 
reduced f a l l o w  p e r io d s ,  lo w e r in g  c rop  y i e l d s ,  l a c k  o f  
la b o u r  f o r  f i r s t  farm c l e a r i n g  and la c k  o f  access t o  
chem ica l in p u ts  can.
THE PROBLEMS OF THE COMMUNITY SHOULD BE LISTED IN  ORDER 
OF IMPORTANCE, AND SORTED INTO THOSE WHICH CAN BE 
ADDRESSED WITH LOCAL RESOURCES, AND THOSE WHICH CANNOT.
11
Next,  th e  community shou ld  be encouraged t o  s e le c t  some 
t r e e  and shrub sp e c ie s  t h a t  th e y  t h i n k  may be u s e fu l  i n  
m o d i fy in g  fa rm in g  systems, f o r  f u r t h e r  s tu d y .  Local 
i n f o r m a t io n  and knowledge about th e  s e le c te d  woody 
sp ec ie s  shou ld  be poo led  and a p i c t u r e  b u i l t  up o f  each 
o f  th e  s p e c ie s .  I t  i s  im p o r ta n t  f o r  peop le  t o  f e e l  t h a t  
a n y th in g  th e y  know about a sp ec ie s  i s  u s e fu l  and t h a t  
th e y  w i l l  no t  be 1 shouted down1 by o th e r s .  The r o l e  o f  
th e  e x te n s io n  agent d u r in g  a l l  these  m eet ings and 
d is c u s s io n s  i s  t h e r e f o r e  o f te n  as n o t e - t a k e r ,  o b s e rv e r  
and c h a i r p e rs o n .
Once a l l  t h a t  th e  community knows about th e  s e le c te d  
sp ec ie s  i s  c o l l e c t e d  to g e th e r ,  i t  may be dec ided  t h a t  
some e x t r a  i n f o r m a t io n  i s  needed. T h is  may in c lu d e  such 
t h in g s  as:
1) F in d in g  ou t  how t o  grow one o r  some o f  th e  sp ec ie s  
f rom  seed;
2) I f  th e y  can be e a s i l y  grown from c u t t i n g s  o r  
t r a n s p la n te d  s e e d l in g s  from f a l l o w  o r  bush; and
3) I f  i t  i s  p o s s ib le  t o  bud o r  g r a f t  some o f  th e  
sp ec ie s  t o  reduce th e  t im e  b e fo re  f r u i t i n g  f i r s t  
ta kes  p la c e .
Some o f  t h i s  e x t r a  i n f o r m a t io n  can be p ro v id e d  by th e  
v i l l a g e r s  them se lves  by t r y i n g  ou t  some o f  th e  t h in g s  
th e y  would l i k e  t o  know. However, th e y  may dec ide  t o  
ask th e  e x te n s io n  w orker f i r s t ,  t o  f i n d  o u t  i f  t h e r e  i s  
any i n f o r m a t io n  about th ese  q u e s t io n s  a v a i l a b l e  
e lsew here .
SELECTION OF TREES/SHRUBS FOR FURTHER STUDY TAKES 
PLACE, AND COLLECTION OF INFORMATION ABOUT THEM IS  
FOLLOWED BY DECIDING WHAT OTHER INFORMATION IS  NEEDED.
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STAGE 3
T h is  i s  th e  s tage  d u r in g  which the  e x te n s io n  agent i s  
th e  most a c t i v e  and 'o n -s h o w 1. Whi le  th e  c o l l e c t i o n  o f  
e x t r a  i n f o r m a t io n  about th e  s e le c te d  sp ec ie s  goes on, 
th e  community shou ld  be encouraged t o  t h i n k  about ways 
in  which th e  spec ies  can be used to  address some o f  the  
problems h ig h l i g h t e d  d u r in g  Stage 2.
I f  d is c u s s io n s  are  not p ro g re s s in g ,  i t  may be 
a p p r o p r ia te  f o r  th e  e x te n s io n  w orker  t o  h i n t  a t  some o f  
th e  d i f f e r e n t  ways t h a t  t r e e s  are  used in  fa rm in g  
systems in  o th e r  a reas .  The e x te n s io n  w orke r  shou ld  
make c l e a r  t h a t  these  are  not su g g e s t io n s  as t o  how th e  
community can m od i fy  t h e i r  own fa rm in g  systems, bu t 
some ideas t o  s t im u la t e  d is c u s s io n  about m o d i fy in g  
lo c a l  fa rm in g  methods. I f  p i c t u r e s  o r  s l i d e s  are  used 
as a t o o l  a t  t h i s  s tage  i t  i s  bes t  t o  use examples o f  
systems t h a t  have been developed by fa rm e rs ,  no t  by 
s c i e n t i s t s  so th e y  do not appear t o  be ideas  which are 
'o u t  o f  r e a c h 1 to  the  community.
A f t e r  i n i t i a l  d is c u s s io n s  as a community, th e  v i l l a g e r s  
shou ld  b reak  up i n t o  s m a l le r  groups t o  d is c u s s  ways in  
which  th e y  f e e l  th e y  co u ld  use some o f  th e  s e le c te d  
sp ec ie s  to  address some fa rm in g  p rob lems. The groups 
shou ld  be encouraged t o  deve lop  some ideas  as t o  how 
such m o d i f i c a t i o n s  can be c a r r i e d  o u t .  The e x te n s io n  
w orke r  shou ld  be a v a i l a b l e  to  be p re s e n t  a t  these  
m eet ings i f  asked by th e  v a r io u s  g roups,  bu t  aga in  
shou ld  t r y  o n ly  t o  o f f e r  o p in io n s  o r  su g g e s t io n s  i f  
th e y  a re  sought by th e  g roup.
DURING THIS STAGE THE EXTENSION WORKER MAY SHOW 
EXAMPLES OF TREES IN  FARMING, BUT THIS SHOULD ONLY BE 
TO STIMULATE DISCUSSION, NOT AS SUGGESTIONS AS TO HOW 
THE COMMUNITY CAN USE TREES TO ADDRESS ITS PROBLEMS.
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Once smal l  groups have had t im e  t o  come up w i t h  some 
id e a s ,  a meet ing  shou ld  be a rranged  f o r  th e  whole 
community. D ur ing  t h i s ,  each sm a l l  group shou ld  p re s e n t  
i t s  ideas  in  t u r n  so t h a t  t h e r e  i s  a chance f o r  
everyone t o  d is c u s s  th e  good and bad t h i n g s  about each 
method. The e x te n s io n  agent shou ld  ta k e  th e  r o l e  o f  th e  
s e c r e ta r y  r e c o rd in g  th e  major ideas  so a l l  p a r t i c i p a n t s  
can see them, and t a k in g  no tes  o f  th e  d is c u s s io n  t h a t  
comes from each p r e s e n ta t i o n .
The community shou ld  then  s e le c t  some o f  th e  ideas  f o r  
making use o f  t r e e s  o r  shrubs in  fa rm in g  t o  address 
some o f  t h e i r  major prob lems. P a r t i c i p a n t s  shou ld  be 
encouraged t o  c o n s id e r  such f a c t o r s  as la b o u r  
re q u i re m e n ts ,  s e e d l in g  a v a i l a b i l i t y ,  e t c .  f o r  each 
m ethodo logy, and shou ld  produce rough o u t l i n e s  o f  each. 
I t  i s  hoped t h a t  from t h i s  some fa rm e rs  w i l l  d ec id e  
which te c h n o lo g y ,  p a r t  o f  te c h n o lo g y  o r  c o m b in a t io n  o f  
t e c h n o lo g ie s  th e y  w i l l  t r y  o u t  on t h e i r  fa rm s .  P robab ly  
n o t  a l l  fa rm e rs  w i l l  dec ide  t o  t r y  o u t  a new fa rm in g  
method, bu t  those  who do shou ld  be e s p e c i a l l y  
encouraged and suppor ted  by th e  e x te n s io n  w o rke r .
THE COMMUNITY SHOULD DEVELOP, BY GROUP DISCUSSION, AND 
THEN SELECT TECHNOLOGIES FOR INCLUDING TREES IN  FARMING 
SYSTEMS IN  AN ATTEMPT TO ADDRESS SOME OF THEIR 
PROBLEMS, AND INDIVIDUAL FARMERS SHOULD BEGIN TO DECIDE 
IF  AND HOW THEY WILL USE ONE OR SOME OF THE 
TECHNOLOGIES ON THEIR FARMS.
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STAGE 4
T h is  i s  th e  s tage  d u r in g  which fa rm ers  beg in  t o  t r y  out 
th e  t e c h n o lo g ie s ,  i n - f u l l ,  i n - p a r t  o r  i n  c o m b in a t io n ,  
which  have been deve loped by th e  community d u r in g  th e  
p re v io u s  s ta g e s .  The major r o l e  o f  th e  e x te n s io n  agent 
d u r in g  t h i s  s tage  shou ld  be one o f  s u p p o r t .  I f  fa rm e rs  
f e e l  th e y  need a d v ic e ,  a d d i t i o n a l  i n f o r m a t io n  o r  
someone w i th  whom to  d is c u s s  t h e i r  e x p e r ie n c e s ,  then 
th e  e x te n s io n  w orker  shou ld  be a v a i l a b l e  f o r  t h i s .  
Sometimes fa rm e rs  may fe e l  th e  need f o r  more 
in f o r m a t io n  which can p o s s ib ly  be o b ta in e d  f rom  th e  
depar tm ent o r  agency s u p p o r t in g  th e  p r o j e c t ,  e i t h e r  in  
th e  fo rm  o f  access t o  l i t e r a t u r e ,  o r  in  th e  development 
o f  t r i a l s  t o  address a s p e c i f i c  q u e s t io n .
The e x te n s io n  agent shou ld  make c a r e f u l  o b s e rv a t io n s  o f  
a l l  th e  fa rm  t r i a l s ,  and shou ld  be r e s p o n s ib le  f o r  
c o o r d in a t i n g  r e g u la r  meet ings d u r in g  which fa rm e rs  can 
exchange ideas  and express concerns .
The government departm ent or  donor agency s u p p o r t in g  
th e  p r o j e c t  may f e e l  t h a t  a t  t h i s  s tage  th e  e x te n s io n  
w orke r  i s  no t  busy enough t o  j u s t i f y  h i s  f u l l - t i m e  work 
w i t h  one v i l l a g e .  However, i t  i s  im p o r ta n t  f o r  th e  
lo n g - te r m  success o f  th e  p r o j e c t ,  t h a t  th e  community 
does not f e e l  i t  has been abandoned b e fo re  any re a l  
r e s u l t s  have emerged. I f  th e  s u p p o r te rs  f e e l  th ey  
cannot a l lo w  th e  e x te n s io n  worker  t o  remain in  th e  
community f u l l - t i m e ,  s /h e  shou ld  o n ly  be moved t o  
a no th e r  community c lo s e  t o  th e  f i r s t  one, and shou ld  
v i s i t  on a r e g u la r  b a s is  so t h a t  s /h e  i s  s t i l l  
a c c e s s ib le  t o  th e  v i l l a g e r s .
FARMERS SHOULD BEGIN TO TRY OUT THEIR FARMING 
MODIFICATIONS AT THIS STAGE WITH THE ROLE OF THE 
EXTENSION WORKER BEING ONE OF SUPPORTER.
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One f u r t h e r  ta s k  f o r  th e  v i l l a g e r s  and e x te n s io n  worker  
t o  beg in  d u r in g  t h i s  s ta g e ,  i s  t o  lo o k  a t  th e  way in  
which th e  community w i l l  keep re co rd s  o f  th e  m eet ings 
and farm  t r i a l s .  The re c o rd  keep ing system shou ld  be 
deve loped by th e  community, maybe r e l y i n g  on r e p o r t s  o f  
i n d i v i d u a l  fa rm  a c t i v i t i e s  be ing  made by fa rm e rs  a t  
m eet ings which a re  reco rded  by an a p p o in te d  s e c r e ta r y .  
Many communit ies  a l re a d y  have a system o f  n o t e - t a k in g  
used f o r  v i l l a g e  c o u n c i l  m ee t ings ,  which co u ld  be a 
p a t t e r n  on which t o  base th e  farm expe r im en t  re c o rd s .
A SYSTEM OF RECORD KEEPING BY THE COMMUNITY SHOULD BE 
ESTABLISHED SO THAT THE PROGRESS OF THE NEW FARMING 
METHODS CAN BE NOTED FOR FUTURE USE.
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STAGE 5
T h is  i s  th e  f i n a l  s tage  o f  th e  framework, b u t ,  t o g e th e r  
w i t h  Stage 4, shou ld  c o n t in u e  beyond th e  fo rm a l  t im e  
frame o f  th e  p r o j e c t .  Dur ing  t h i s  s tage  fa rm e rs  have 
made m o d i f i c a t i o n s  t o  te c h n o lo g ie s  deve loped by th e  
community, and o th e r  fa rm e rs  may beg in  t o  adopt these  
ideas  in  t h e i r  own fa rm in g  systems. H o p e fu l l y  by t h i s  
s tage  th e  e x te n s io n  w orker  shou ld  no t  be needed to  
encourage th e  spread o f  fa rm in g  changes as c e r t a i n  
community members w i l l  be a b le  t o  do t h i s  them se lves .
However th e  e x te n s io n  agent shou ld  s t i l l  be a c c e s s ib le ,  
e s p e c i a l l y  t o  groups who f e e l  t h a t  t h e i r  major  problems 
were not addressed d u r in g  th e  p r o j e c t ,  and a t te m p t  t o  
work w i th  them more s p e c i f i c a l l y .  Again  th e  su p p o r t  o f  
th e  departm ent o r  agency i s  necessary  t o  a l l o w  th e  
e x te n s io n  w orke r  t o  have c o n t in u e d  c o n ta c t  w i t h  t h i s  
v i l l a g e  even i f  s /h e  i s  no lo n g e r  a b le  t o  remain t h e r e  
on a f u l l - t i m e  b a s is .
FARMERS SHOULD BEGIN TO ADOPT MODIFIED FARMING 
TECHNIQUES THEMSELVES, USING THOSE WHO HAVE ALREADY 
TRIED THEM AS SOURCES OF SUPPORT AND INFORMATION. THE 
EXTENSION WORKER SHOULD BE AVAILABLE TO WORK WITH ANY 
GROUP WHO FEEL THEY HAVE NOT BEEN HELPED SO FAR.
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IMPORTANT POINTS TO REMEMBER
1) AS AN EXTENSION AGENT YOUR TASK IS ONE OF SUPPORTER 
AND PARTNER IN DEVELOPMENT LED BY THE COMMUNITY TO 
ADDRESS THE PROBLEMS HIGHLIGHTED BY THEM. YOUR ROLE 
SHOULD NOT BE ONE OF TEACHER AND LEADER, MOVING THE 
PROJECT IN A DIRECTION CHOSEN BY YOU OR THE 
DEPARTMENT OR AGENCY FOR WHICH YOU ARE WORKING.
2) IT  IS IMPORTANT TO REMAIN RESPECTFUL TO THE ELDERS 
AND TRADITIONS OF THE COMMUNITY AND NOT TO FEEL YOU 
HAVE A HIGHER STATUS THAN ANYONE IN THE VILLAGE.
3) HOPEFULLY THE DEPARTMENT OR AGENCY YOU WORK FOR WILL 
SUPPORT YOU IN REMAINING IN THE COMMUNITIES FOR AS 
LONG AS POSSIBLE. A PROJECT WHICH IS ALLOWED TO 
DEVELOP A SOLID, STRONG BASE IS FAR MORE LIKELY TO 
CONTINUE ONCE FORMAL SUPPORT HAS GONE, THAN ONE 
WHICH IS ABANDONED IN THE EARLY STAGES.
WHERE CAN YOU GET USEFUL INFORMATION IF  ASKED?
1) YOUR OWN DEPARTMENT OR AGENCY MAY HAVE A SMALL 
LIBRARY OR GET SCIENTIFIC JOURNALS WHICH WILL BE A 
USEFUL PLACE TO LOOK FOR INFORMATION. STAFF IN THE 
OFFICES MAY ALSO BE ABLE TO HELP FROM EXPERIENCE.
2) OTHER LIBRARIES SUCH AS THOSE FOUND IN UNIVERSITIES 
OR COLLEGES MAY BE USEFUL, AS WILL BE TALKING TO 
SOME OF THE ACADEMIC STAFF OF THESE INSTITUTIONS.
3) IF  INFORMATION IS NOT AVAILABLE LOCALLY IT  WOULD BE 
POSSIBLE TO WRITE TO LIBRARIES OR INSTITUTIONS IN 
THE COUNTRY OR ABROAD WHO MAY BE ABLE TO PROVIDE 
ANSWERS TO SPECIFIC QUESTIONS.
4) GOING TO OTHER VILLAGES NEAR BY TO SEE HOW FARMERS 
THERE HAVE TACKLED THE PROBLEMS THEY FACE MAY 
GIVE SOME IDEAS WHICH ARE USEFUL TO THE LOCAL AREA.
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METHODS FOR THE FIELD
Here are  a few ideas as t o  how to  encourage communit ies  
t o  share  i n f o r m a t io n  and deve lop  s o l u t i o n s  to  some o f  
t h e i r  p rob lem s. These are not th e  o n ly  t h in g s  t h a t  can 
be done, v i l l a g e r s  o f t e n  adapt i n f o r m a t io n  c o l l e c t i o n
methods to  s u i t  t h e i r  own s i t u a t i o n ,  bu t  a re  her t o  
g iv e  an idea  o f  th e  typ e  o f  methods t h a t  w i l l  encourage 
com m un i ty - led  deve lopment.
1) O f ten  i t  i s  d i f f i c u l t  t o  get agreement as t o  how
im p o r ta n t  a problem i s  and whether  i t  shou ld  be 
addressed. One way t o  reach some s o r t  o f  agreement i s  
t o  suggest t h a t  th e  v i l l a g e r s  deve lop  a ra n k in g  systems 
which  th e y  can use t o  no te  th e  r e l a t i v e  im por tance  o f  
d i f f e r e n t  aspec ts  o f  one prob lem, and hence a r r i v e  a t  
an o v e r a l l  p i c t u r e  o f  th e  s i t u a t i o n .  A s im p le  example 
o f  t h i s  i s  g iven  below, but i t  sh ou ld  be remembered
t h a t ,  l i k e  th e  framework as a who le ,  t h i s  i s  j u s t  a
s t a r t i n g  p o in t  on which t o  b u i l d  l o c a l l y  a p p r o p r ia te  
methods.
WHO/WHAT IS MOST AFFECTED?
PROBLEM Women Men Food H ea l th F a rm s |T o ta l
S h o r t  f a l l o w s X X X I 3
No f o r e s t X X X X 4
No farm t o o l s X X X | 3
Bad road X X X 3
No ch a in  saw X X J 2
ETC.
2) A s i m i l a r  method can be used t o  s e le c t  t r e e  sp ec ie s  
t h a t  may be u s e fu l  i n  fa rm in g  by l i s t i n g  t r e e  sp ec ie s  
in  th e  f i r s t  column, and mark ing th e  number o f  
d i f f e r e n t  uses th e y  have (eg. f r u i t ,  seeds, p o le s ,  
f i r e w o o d ,  shade, s o i l  improvement) in  th e  f o l l o w in g
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columns. T h is  can be done e i t h e r  on paper ,  o r  on th e  
ground u s in g  lea ve s  t o  show each s p e c ie s ,  and f r u i t s ,  
seeds, s o i l ,  wood, e t c .  t o  re p re s e n t  th e  d i f f e r e n t  
uses. Such a c h a r t  w i l l  h e lp  t o  see which  s p e c ie s  a re  
most a p p r o p r ia te  t o  address c e r t a i n  problems and which 
o f  th ose  have th e  most uses and may t h e r e f o r e  be w o r th  
s tu d y in g  f u r t h e r .
3) Sometimes i t  may be u s e fu l  f o r  v i l l a g e r s  t o  lo o k  a t  
why c e r t a i n  problems a re  o c c u r r i n g ,  and where t h i s  i s  
th e  case p u t t i n g  to g e th e r  a h i s t o r y  o f  th e  v i l l a g e  i s  
o f t e n  a good s t a r t i n g  p o i n t .  One way o f  do ing  t h i s  i s  
t o  draw maps o f  th e  v i l l a g e  and th e  s u r ro u n d in g  a re a .  
T h is  does n o t  have to  be done w i t h  p e n c i l  and paper ,  
bu t  can be c re a te d  u s in g  l o c a l l y  a v a i l a b l e  m a t e r ia l s  
(eg . s t i c k s ,  s to n e s ,  beans, le a ve s ,  f r u i t s ,  e t c . )  on 
th e  ground. The maps i l l u s t r a t e  changes t h a t  have taken  
p la c e ,  as w e l l  as s t i m u l a t i n g  d is c u s s io n  about 
p a r t i c u l a r  even ts  and t h e i r  t im in g .  A l th o ug h  most 
members o f  the  community may be aware o f  th e  v i l l a g e  
h i s t o r y ,  i t  i s  o f t e n  u s e fu l  t o  lo o k  a t  i t  a l l  t o g e th e r  
and th e  cause o f  a problem may become c l e a r .
4) D ur ing  d is c u s s io n  o f  th e  development o f  new fa rm in g  
methods, i t  may be u s e fu l  f o r  th e  community t o  fo c u s  on 
p a r t i c u l a r  e n v i ro n m e n ta l  changes o r  p a t t e r n s  in  o rd e r  
t o  c r e a te  some t im e  s c a le  i n  which t o  work .  For 
example, an e s t im a t io n  o f  th e  average number o f  r a i n y  
days t h a t  o ccu r  i n  each month i s  a good way o f  see ing  
when th e  r a i n y  and d ry  seasons s t a r t  and end, and t h i s  
aga in  can be done u s in g  l o c a l l y  a v a i l a b l e  m a t e r ia l s  
such as beans o r  s tones  t o  r e p re s e n t  th e  number i n  each 
month.
These ideas  can be adapted t o  s u i t  l o c a l  s i t u a t i o n s ,  o r  
new ones can be deve loped  by th e  com m un i t ies .
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STAGE 1
G e t t i n g  t o  know th e  communi ty .
I n f o r m a t i o n  c o l l e c t i o n  -  i n t e r a c t i v e  e x e r c i s e  led  by th e  community t o  
o u t l i n e  majo r  p rob lems and g a th e r  i n f o r m a t i o n  on t r e e  and shrub use.
STAGE 5
Ad o p t io n  o f  techno  I o g ie s  by o t h e r  f a rm e r s ,  and f u r t h e r  a d a p t i o n  t o  s u i t  
individual needs.
Return to Stage 4 for development of technologies for groups whose needs 
have not yet been addressed.
STAGE 4
Im p le m e n ta t io n  o f  new f a r m in g  t e c h n o l o g i e s  -  i n - f u l l  o r  i n - p a r t  as 
a p p r o p r i a t e ,  f i e l d  s t a f f  t o  be a v a i l a b l e  f o r  any t e c h n i c a l  a d v ic e  
reque s ted  and t o  make c a r e f u l  r e p o r t s  o f  fa rm t r i a l s .
S e t t i n g  up and c o - o r d i n a t i o n  o f  m e e t in g s  between fa rm e rs  and th e  r e s t  o f  
th e  community t o  s ha re  i n f o r m a t i o n  f rom  t r i a l s .
P r e s e n ta t i o n  o f  f i n d i n g s  f rom r e s e a r c h  by community members.
D i s c u s s io n  o f  p rob lem s t o  be add ressed .
S e l e c t i o n  by the  community o f  t r e e / s h r u b  s pec ies  f o r  f u r t h e r  s tu d y .  
O p in ions  shou ld  be o b ta in e d  f rom  d i f f e r e n t  s e c to r s  o f  th e  communi ty .  
I n f o r m a t i o n  g a t h e r i n g  f o r  s e l e c t e d  s p e c ie s  -  poo l  a l l  knowledge about 
the  spec ies  such as uses , g row th  p a t t e r n s ,  g e r m in a t i o n  p o t e n t i a l  and 
methods and f r e q u e n c y ,  t o  fo rm  a p i c t u r e  o f  each o f  the  s p e c ie s .
O b ta in  m is s in g  d a ta  th ro u g h  e s t a b l i s h m e n t  o f  t r i a l s  o r  r e f e r  t o  da ta  
sources  -  eg. g e r m in a t i o n  t r i a l s ,  c o p p i c i n g  and re g ro w th  measurements.
STAGE 2
Most p r o - a c t i v e  s tage  f o r  f i e l d  w o rk e r .
I n t r o d u c t i o n  o f  a g r o f o r e s t r y  c onc e p ts  t o  the  community t o  i n c l u d e  
d i s c u s s io n s  o f  l o c a l  a g r o f o r e s t r y  sys tems and some examples o f  o t h e r  
systems which c o u ld  be adapted f o r  t h e  l o c a l  env i ro nm en t .
Smal l groups t o  a t t e m p t  t o  d e v e lo p  a g r o f o r e s t r y  sys tems/methods  to  
combat some o f  the  a g r i c u l t u r a l  p rob lem s .
Set up community r e c o r d  keep ing  sys tem -  m o n i t o r  t h ro ugh  Stages 4 & 5. 
Community m ee t ing  f o r  d i s c u s s i o n  o f  sugges ted  a g r o f o r e s t r y  t e c h n o l o g i e s ,  
and s e l e c t i o n  o f  those  t e c h n o l o g i e s  t o  be t r i e d .
STAGE 3
